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Description 

Enkephalinase or, more specifically, ertdq3eptidase-24.11, is a mammalian ectoenzyme which is involved in the 
metabolic degradation of certain circulating regulatory peptides. This enzyme, which is a Zn^-metallopeptidase, exerts 
5 its effect by cleaving the extracellular peptides at the amino group of hydrophobic residues and thus inactivates the pep- 
tides as regulatory messengers. 

Enkephalinase is involved in the metabolic degradation of a variety of circulating regulatory peptides including 
endorphins, such as p-endorphin and the enkephalins, atrial natriuretic peptide (ANP), and other circulating regulatory 
peptides. 

10 Endorphins are naturally-occurring polypeptides which bind to opiate receptors in various areas of the brain and 
thereby provide an analgesic effect by raising the pain threshold. Endorphins occur in various forms including a-endor- 
phin, p-endorphin, y-endorphin as well as the enkephalins. The enkephalins, i.e., Met-enkephalin and Leu-enkephalin, 
are pentapeptides which occur in nerve endings of brain tissue, spinal cord and the gastrointestinal tract. Like the other 
endorphins, the enkephalins provide an analgesic effect by binding to the opiate receptors in the brain. By inhibiting 

is enkephalinase, the metabolic degradation of the naturally-occurring endorphins and enkephalins are inhibited, thereby 
providing a potent endorphin- or enkephalin-mediated analgesic effect. Inhibition of enkephalinase would therefore be 
useful in a patient suffering from acute or chronic pain. Inhibition of enkephalinase would also be useful in providing an 
antidepressant effect and in providing a reduction in severity of withdrawal symptoms associated with termination of 
opiate or morphine administration. 

20 ANP refers to a family of naturally-occurring peptides which are involved in the homeostatic regulation of blood 
pressure, as well as sodium and water levels. ANP have been found to vary in length from about 21 to about 1 26 amino 
acids with a common structural feature being one or more disulfide-looped sequences of 17 amino acids with various 
amino- and carboxy-terminal sequences attached to the cystine moiety. ANP have been found to bind to specific bind- 
ing sites in various tissues including kidney, adrenal, aorta, and vascular smooth muscle with affinities ranging from 

25 about 50 pico-molar (pM) to about 500 nano-molar (nM) [Needleman, Hypertension 7, 469 (1985)]. In addition, it is 
believed that ANP binds to specific receptors in the brain and possibly serves as a neuromodulator as well as a con- 
ventional peripheral hormone. 

The biological properties of ANP involve potent diuretic/natriuretic and vasodilatory/hypotensive effects as well as 
an inhibitory effect on renin and aldosterone secretion [deBold, Science £30, 767 (1985)]. By inhibiting enkephalinase, 

30 the metabolic degradation of the naturally-occurring ANP is inhibited, thereby providing a potent ANP-mediated diuretic, 
natriuretic, hypotensive, hypoaldosteronemic effects. Inhibition of enkephalinase would therefore be useful in a patient 
suffering from disease states characterized by abnormalities in fluid, electrolyte, blood pressure, intraocular pressure, 
renin, or aldosterone homeostasis, such as, but not limited to, hypertension, renal diseases, hyperaldosteronemia,-car- 
diac hypertrophy, glaucoma and congestive heart failure. 

35 In addition, the compounds of the present invention are inhibitors of Angiotensin-Converting Enzyme<ACE). ACE 
is a peptidyl dipeptidase which catalyzes the conversion of angiotensin I to angiotensin II. Angiotensin II is a vasocon- 
strictor which also stimulates aldosterone secretion by the adrenal cortex. Inhibition of ACE would therefore be useful 
in a patient suffering from disease states such as hypertension and congestive heart failure [See William W. Douglas, 
"Polypeptides - Angiotensin, Plasma Kinins, and Others", Chapter 27, in GOODMAN AND GILLMAN'S THE PHARMA- 

40 COLOGICAL BASIS OF THERAPEUTICS, 7th edition, 1985, pp. 652-3, MacMillan Publishing Co., New York, New 
York], in addition, it has been disclosed that ACE inhibitors are useful in treating-cognitive disorders [German Applica- 
tion No. 3901 -291 -A, published August 3, 1 989]. 

EP-A-0 128 728 describes substituted lactam derivatives which are useful as angiotensinase and enkephalinase 
inhibitors. 

45 The present invention provides novel compounds of the Formula (I) 
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wherein 



B 1 and Bg are each independently hydrogen; hydroxy; 

-OR 2 wherein R 2 is aCj-C* alkyt or an Ar-Y group wherein Ar is a phenyl or naphthyl group unsubstituted 
or substituted with from one to three substituents selected from the group consisting of methylenedioxy, hydroxy, 
C r C 4 -alkoxy, fluoro and chloro and Y is a hydrogen or alkyl; or, where B 1 and B2 are attached to adjacent 
25 carbon atoms, B 1 and B2 can be taken together with said adjacent carbons to form a benzene ring or methylenedi- 
oxy; 

A is a bond, methylene or oxygen, sulfur or NR 4 or NCOR 5 wherein R4 is hydrogen, a alkyl or an Ar-Y- group 
and R 5 is -CF 3 , a -C 10 alkyl or an Ar-Y- group; 
R 3 is hydrogen or -CH 2 OG(0)C(CH3)3; 
30 R n is hydrogen, C,-C A alkyl or -CH 2 OC(0)-C(CH3)3; and 
n is an integer 1 to 3. 

The present invention further provides a pharmaceutical composition useful in inhibiting enkephalinasecontaining 
a compound of Formula (I). The present invention also provides a pharmaceutical composition useful in inhibiting ACE 

35 containing a compound of Formula<l). 

In addition, the present invention provides a composition comprising an assayable amount of a compound of for- 
mula (I) in admixture or otherwise in association with an inert-carrier. The present invention also provides a pharmaceu- 
tical composition comprising an effective inhibitory amount of a compound of Formula (I) in admixture or otherwise in 
association with one or more pharmaceutical^ acceptable carriers or excipierrts. 

40 As used herein, the term "C r C 4 alkyl" refers to a saturated straight or branched chain hydrocarbyl radical of one 
to four carbon atoms and includes methyl, ethyl, propyl, isopropyl, n-butyl. isobutyl, tertiary butyl and the like. The terms 
"Ci-Cs alkyl" and "C^o alkyl" refer to saturated straight or branched chain hydrocarbyl radicals of one to eight and 
one to ten carbon atoms, respectively, including methyl, ethyl, propyl, isopropyl, n-butyl. isobutyl, tertiary butyl, pentyl, 
isopentyi, hexyl, 2,3-dimethyl-2-butyl, heptyl. 2,2<limethyl-3-pentyl, 2-methyl^2-hexyl, octyl, 4-methyl-3-heptyl and the 

45 like. The term "halogen", "halo", "halide" or "X" refers to a chlorine, bromine, or iodine atom. 

As used herein, the term "Ar-Y-" refers to a radical wherein Ar is an aryl group and Y is a C 0 -C 4 alkyl. The term "Ar" 
refers to a phenyl or naphthyl group unsubstituted or substituted with from one to three substituents selected from the 
group consisting of methylenedioxy, hydroxy, CrC 4 alkoxy, fluoro and chloro. The term "<VC 4 alkyl" refers to a satu- 
rated straight or branched chain hydrocarbyl radical of zero to four carbon atoms and includes a bond, methyl, ethyl, 

so propyl, isopropyl, n-butyl, isobutyl, tertiary butyl and the like. Specifically included within the scope of the term "Ar-Y-" 
are phenyl, naphthyl, phenylmethyl or benzyl, phenylethyi, p-methoxybenzyl, p-f luorobenzyl and p-chlorobenzyl. 

As used herein, the designation "W refers to a bond to a chiral atom for which the stereochemistry is not desig- 
nated and compounds of Formula I wherein A is a bond is understood to be a 5-membered ring. 

The compounds of Formula I wherein A is methylene, oxygen, sulfur or NH, ^ is t-butyi andfl 3 is diphenytmethyl 

55 can be prepared by utilizing procedures and techniques well known and appreciated by one of ordinary skill in the art. 
A general synthetic scheme for preparing these compounds is set forth in Scheme A wherein all substituents. unless 
otherwise indicated, are previously defined. 
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Scheme A 
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A' = abond # -CH 2 -,0 # SorNH 



The compounds of Formula I wherein A is a bond, methylene, oxygen, sulfur or NH can be prepared by reacting 
the appropriate 3-phenyl-2-carbalkoxyalkylpropionic acid compound of structure Z with the appropriate amino com- 
pound of structure 1 For example, the appropriate amino compound of structure 1-can be reacted with the appropriate 
3-pherr/l-2-carbalkoxyalkylpropionic acid compound of structure 2 in the presence of a coupling reagent such as -EEDQ 
(1-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline). DCC (1,3-dicyclohexylcarbodiimide), or diethylcyanophosphnate in 
a suitable aprotic solvent, such as methylene chloride to give the appropriate tricyclic compound of Formula I. 

Alternatively, the 3-phenyl-2-carbalkoxyalkylpropionic acid-compound of structure 2 can be converted to the corre- 
sponding 3-phenyl^2-carbalkoxyalkylpropionic acid, acid chloride, followed by reaction with the appropriate amino com- 
pound of structure 1 to give the appropriate compound of Formula I. 

As summarized in Table 1 . the R<| and R 3 groips on the compounds of structure a can be manipulated using tech- 
niques and procedures well known and appreciated by one of ordinary skill in the art to give the corresponding com- 
pounds of structures 4 through 2- 

For example, both the diphenylmethyl ester functionality and the t-butyl ester functionality of the appropriate com- 
pound of structure 2 can be removed using trifluoroacetic acid to give the appropriate dicarboxylic acid compound of 
structure!. 

For example, the appropriate tricyclic compound of structure £, wherein R 1 is t-butyl and R 3 is diphenylmethyl, is 
contacted in an appropriate acidic solvent such as trifluoroacetic acid. The reactants are typically stirred together at 
room temperature for a period of time ranging from 1 -24 hours. The carboxylic acid compound of structure 4 is recov- 
ered from the reaction zone by extractive methods as is known in the art It can be purified by silica gel chromatography. 

Both the carboxylic acid functionalities of the appropriate dicarboxylic acid compound of structure 4can be reester- 
rfied using techniques and procedures well known and appreciated in the art. ffcr example, a dipivaloyl methyl ether 
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ester compound of structure 5 can be prepared by treating the dicarboxylic acid compound of structure 4 with 2 molar 
equivalents of chloromethyl pivalate in a suitable aprotic solvent, such as dimethytformamide along with a non-nucle- 
ophilic base, such as cesium carbonate. 

The diphenytmethyl ester functionality of the appropriate tricyclic compound of structure & wherein^ is C^-C^ and 

5 R 3 is diphenylmethyl can be selectively removed using catalytic hydrogenation as is known in the art to give the appro- 
priate alkyl ester/carboxylic acid compound of structure §. For example, the C r C 4 alkyt ester/carboxylic acid 
compound of structure § can be prepared by treating the appropriate tricyclic compound of structure & wherein R 1 is 
(VC 4 and R3 is diphenylmethyl with a catalytic amount of palladium/carbon and a molar excess of ammonium formate. 
The reactarrts are typically contacted in a suitable polar organic solvent such as methanol. The reactants are typically 

10 contacted at room temperature for a period of time ranging from 3 minutes to 24 hours. The Ci -C 4 alky] ester/carboxylic 
acid compound of structure fi can be recovered from the reaction zone by filtration and evaporation of the solvent 

The carboxylic acid functionality of the appropriate C^-C 4 alkyl ester/carboxylic acid compound of structure £ can 
be reesterified to give the appropriate C r C 4 alkyl ester/pivaloyl methyl ether ester of structure 7. For example, a 0^4 
alkyl ester/|pivaloyloxymethyl ester compound of structure Z can be prepared by treating the appropriate 0^-C A alkyl 

15 ester/carboxylic acid compound of structure § with 1 molar equivalent of chloromethyl pivalate in a suitable aprotic sol- 
vent, such as dimethytformamide along with a non-nucleophilic base, such as cesium carbonate. 

The C r C 4 alkyl ester functionality of the appropriate (0-C4 alkyl ester/pivaloyl methyl ether ester of structure L 
wherein the (0-C4 alkyl ester is not t-butyl, can be hydrolyzed under basic conditions, such as lithium hydroxide in meth- 
anol, as is known in the art, to give the carboxylic acid/prvaloyi methyl ether ester of structure §. 

20 The compounds of Formula I wherein is pivaloytoxymethyl ester and R 3 is hydrogen can be prepared in a multi- 
step process. 

For example, the C r C 4 alkyl ester functionality of the appropriate <VC 4 alkyl ester/diphenyimethyl ester of the 
appropriate tricyclic compound of structure & wherein the C1-C4 alkyl ester is not t-butyl can be hydrolyzed under basic 
conditions, such as lithium hydroxide in methanol, as is known in the art, to give the intermediate carboxylic acid/diphe- 

25 nylmethyl ester compound. 

The carboxylic acid functionality of the appropriate intermediate carboxylic acid/diphenylmethyl ester compound 
can then be reesterified to give the intermediate pivaloyloxymethyl ester/diphenylmethyl ester compound. For example, 
an intermediate pivaloyloxymethyl/diphenylmethyt ester compound can be prepared by treating the appropriate inter- 
mediate carboxylic acid/diphenylmethyl ester compound with 1 molar equivalent of chloromethyl pivalate in a suitable 

30 aprotic solvent, such as dimethytformamide along with a non-nucleophilic base, such as cesium carbonate. 

The diphenylmethyl ester functionality of the appropriate intermediate pivaloyloxymethyl/diphenylmethyl ester com- 
pound can be removed by hydrogenation as is known in the art to give the pivaloyloxymethyl/carboxyiic acid compound 
of structure 9. For example, the pivaloyloxymethyl/carboxyiic acid compound of structure Scan be prepared by treating 
the appropriate intermediate pivaloyloxymethyl/diphenylmethyl ester compound with a catalytic amount of palla- 

35 dium/carbon and a molar excess of ammonium formate. The reactants are typically contacted in a suitable polar organic 
solvent such as methanol. The reactants are typically contacted at room temperature for a period of time ranging from 
3 minutes to 24 hours. The pivaloyloxymethyl/carboxyiic acid compound of structure § can be recovered from the reac- 
tion zone by filtration and evaporation of the solvent. 

40 
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The compounds of Formula I wherein A is -NR 4 can be prepared by techniques and procedures well known and 
appreciated by one of ordinary skill in the art. A general synthetic procedure for preparing these compounds is set forth 
in Scheme B. In Scheme B, all substituents unless otherwise indicated are as previously defined. 
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Scheme B 



Bi 




Scheme B provides a general synthetic procedure for preparing the compounds of Formula I wherein A is -NR4. 
The amino functionality of the appropriate amino compound of structure Ifl is subjected to reductive alkylation with the 
appropriate aldehyde of structure H using sodium cyanoborohydride, as is well known in the art, to give the corre- 
sponding N-alkylamino compound of structure 12. 

The R t and R 3 groups on the compounds of Formula 1 wherein A is -NR 4 can be manipulated as described previ- 
ously in Scheme A and Table 1 . 

The compounds of Formula I wherein A is -NCOR 5 can be prepared by techniques and procedures well known and 
appreciated by one of ordinary skill in the art A general synthetic procedure for preparing these compounds is set forth 
in Scheme C. In Scheme C. all subst'rtuents unless otherwise indicated are as previously defined. 
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Scheme C 
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40 

Scheme C provides a general synthetic procedure for preparing the compounds of Formula I wherein A is -NCOR 5 . 
The appropriate amino compound of structure 1£ is acylated using the appropriate acyl chloride of structure 12 or the 
appropriate anhydride of structure 14, as is well known in the art, to give the corresponding N-acylamino-compound of 
structure 15. 

45 The groups and R 3 may be manipulated by techniques and procedures well known and appreciated in the art 
and described previously in Scheme A and shown in Table 1 . 

Starting materials for use in Scheme A through Scheme C are readily available to one of ordinary skill in the art. 
For example, certain tricyclic amino compounds of structure 1 wherein X is S are described in European Patent Appli- 
cation 0 249 223 (December 16, 1987) and certain other tricyclic amino compounds of structure 1 wherein A is meth- 
50 ylene may also be prepared as described in this European Patent Application of Ftynn and Beight. 

Tricyclic amino compounds of structure 1 wherein A is O may be prepared as described in Scheme-D. In Scheme 
D, all substituents unless otherwise indicated are as previously defined. 
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Scheme D 
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Scheme D 
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Scheme D provides a general synthetic procedure for preparing amino compounds of structure I wherein A isO. 

In step a, the appropriate phthalimide blocked (S)-phenylalanine derivative of structure Ifi is converted to the cor- 
responding acid chloride, then reacted with the appropriate L-serine methyl ester of structure 17 to give thecorrespond- 
ing 1-oxo-3-phenylpropyl-L-serine methyl ester of structure Ifi. 

For example, the appropriate phthalimide blocked <S)-phenytalanine derivative of structure Ifican be reacted with 
oxalyl chloride in a suitable aprotic solvent, such as methylene chloride. The resulting acid chloride can then be coupled 
with the appropriate L-serine methyl ester of structure V7 using N-methylmorpholine in a suitable aprotic solvent, such 
as dimethylformamide, to give the appropriate 1 -oxo-3-phenylpropyl-L-serine methyl ester of structure 18. 

In step b, the hydroxy functionality of the appropriate 1-oxo-3-phenylpropyl-L-serine methyl ester of structure 18 is 
allylated with the allyl imidate of structure IS to give the corresponding 1-oxo-3-phenylpropyl-L-serineO-allyl methyl 
ester of structure 2Q_. 

For example, the appropriate 1 -oxo-3-phenylpropyl-L-serine methyl ester of structure 18 is contacted with 2 molar 
equivalents of the allyl imidate of structure 13 and a molar equivalent of a suitable acid such as trif luoromethanesuffonic 
acid. The reactants are typically contacted in a suitable organic solvent mixture such as methylene chloride/cyclohex- 
ane. The reactants are typically stirred together at room temperature under an inert atmosphere for a period of time 
ranging from 2-24 hours. The 1-oxo-3-phenylpropyl-L-serine-0-allyl methyl ester of structure 21 is recovered from the 
reaction zone by extractive methods as is known in the art. It may be purified by silica gel chromatography orcrystalli- 
zation. 

In step c, the appropriate 1 -oxo-3-phenytpropyl-L-serine-O-allyl methyl ester of structure 20 is cydized to give the 
corresponding (4S)-enamine of structure 21. 

For example, the appropriate 1-oxo-3-phenylpropyl-L-serine-0-allyl methyl ester of structure 2Q is first contacted 
with a molar excess of a mixture of ozone/oxygen. The reactants are typically contacted in a suitable organic solvent 
mixture such as methylene chloride/methanol. The reactants are typically stirred together for a period of time ranging 
from 5 minutes to 30 minutes or until a blue color persists and at a temperature range of from -78°C to -40°C. The reac- 
tion is quenched with an excess of methylsutf ide and the intermediate aldehyde compound recovered from the reaction 
zone by extractive methods as is known in the art. 

The intermediate aldehyde compound is then contacted with trif luoroacetic acid in a suitable aprotic solvent, such 
as m ethylene chloride to give the corresponding (4S)-enamine of structure 21- 

In step d, the appropriate (4S)-enamine of structure 21 is cydized to give the <x>rrespondingX4S)-tricydic com- 
pound of structure 22 by an acid catalyzed Friedel-Crafts reaction. For example, the appropriate<4S)-enamine of struc- 
ture 21 can be converted to the corresponding (4S)-tricyclic compound of structure 22 by treatment with a mixture of 
trrf luoromethane sulfonic acid and trif luoroacetic anhydride in a suitable aprotic solvent, such as methylene chloride. 

In step d, it may be necessary to reesterify the carboxy functionality due to the conditions of the work-up. "For exam- 
ple, treatment of the crude product with bromodiphenylmethane in a suitable aprotic solvent, such as dimethylforma- 
mide along with a non-nucleophilrc base, such as cesium carbonate, may be used to give the corresponding *(4S)- 
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diphenylmethyl ester. 

In step e. the phthalimide protecting group of the appropriate <4S)-tricyclic compound of structure 22 is removed to 
give the corresponding aminocompound of structure wherein X isO. For example, the phthalimide protecting group 
of the appropriate (4S)-tricyclic compound of structure 22 can be removed using hydrazine monohydrate in a suitable 
5 protic solvent such as methanol, to give the corresponding {4S)-tricyclic amino compound of structure 23. 

Tricyclic amino compounds of structure 1 wherein A is NH may be prepared as described in Schemef. In Scheme 
E, all substrtuents unless otherwise indicated are as previously defined. 

1f) Scheme E 
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25 Scheme E provides an alternative general synthetic procedure for preparing amino compounds of structure 1 
wherein A is NH. 

In step a, the appropriate phthalimide blocked (S)-phenylalanine derivative of structure 16 is converted to the cor- 
responding acid chloride, then reacted with the appropriate 3-trifluoracetylamino-3-allyl-L-2-aminopropionic acid, 
methyl ester of structure 24 to give the corresponding 1-oxo-3i3henylpropyl-N-trifluoracetyl-N-ailyi-L-amino acid, 
30 methyl ester of structure 25 as described previously in Scheme D, step a. 

In step b, the appropriate Voxo-3-phenylpropyl-N-trifluoracetyl-N-allyl-L-amino acid methyl ester of structure 55 is 
cyclized to give the corresponding enamine of structure 26 as described previously in Scheme D, step c. 

In step c, the appropriate <4S)-enamine of structure 2g is cyclized to give the corresponding «{4S)-tricyclic com- 
pound of structure 21 as described previously in Scheme D, step d. 
35 In step d. the phthalimide protecting group of the appropriate (4S)-tricyclic compound of structure ZL is removed to 
give the corresponding (4S)-amino compound of structure 28 wherein X is NH as described in Schemed), step e. 

Tricyclic amino compounds of structure 1 wherein A is methylene may be prepared as described in Scheme F. In 
Scheme F, all substituents unless otherwise indicated are as previously defined. 
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Scheme F provides a general synthetic procedure for preparing the tricyclic amino compounds of structure 1 
wherein A is methylene. 

25 In step a, the appropriate phthalimide blocked (S)-phenylalanine derivative of structure 16 can be converted to the 
corresponding acid chloride, then reacted with the appropriate amino acid methyl ester of structure 2§ in a coupling 
reaction. For example, the appropriate phthalimide blocked (S)-phenylalanine derivative of structure 16 can be reacted 
with oxalyl chloride in a suitable aprotic solvent, such as methylene chloride. The resulting acid chloride can then be 
coupled with the appropriate amino acid methyl ester of structure 29 using N-methylmorpholine in a suitable aprotic sol- 

30 vent, such as dimethylformamide, to give the appropriate 1-oxo-3-phenylpropyl-amino acid methyl ester derivative of 
structure 2fi. 

In step b, the hydroxymethylene functionality of the appropriate 1-oxo-3-phenylpropyl-amino acid methyl ester 
derivative of structure 30 can be oxidized to the appropriate aldehyde of structure 31-by oxidation techniques well 
known and appreciated in the art. For example, the hydroxymethylene functionality of the appropriate 1 -axo-3-phenyl- 
35 propyl-amino acid methyl ester derivative of structure SQ can be oxidized to the appropriate aldehyde of structure 21 by 
means of a Swern oxidation using oxalyl chloride and dimethylsulfoxide in a suitable aprotic solvent, such as methylene 
chloride. 

In step c, the appropriate aldehyde of structure 31 can be cyclized to the appropriate enamine of structure 32 by 
acid catalysis. For example, the appropriate aldehyde of structure 31 can be cyclized to the appropriate enamine of 

40 structure 3£ by treatment with trif luroacetic acid in a suitable aprotic solvent, such as methylene chloride. 

In step d, the appropriate enamine of structure 32 can be converted to the corresponding tricyclic compound of 
structure 33 by an acid catalyzed Friedel-Crafts reaction. For example, the appropriate enamine of structure 32 can be 
converted to the corresponding tricyclic compound of structure 33 by treatment with a mixture of trif luoromethane sul- 
fonic acid and trif luoroacetic anhydride in a suitable aprotic solvent, such as methylene chloride. 

45 In step d, it may be necessary to reesterrfy the carboxy functionality due to the conditions of the work-up. For exam- 
ple, treatment of the crude product with bromodiphenylmethane in a suitable aprotic solvent, such as dimethylforma- 
mide along with a non-nucleophilic base, such as cesium carbonate, may be used to give the corresponding 
diphenylmethyl ester. 

In step e, the phthalimide protecting group of the appropriate tricyclic compound of structure 33 can be removed 
so using techniques and procedures well known in the art For example, the phthalimide protecting group of the appropri- 
ate tricyclic compound of structure 33 can be removed using hydrazine monohydrate in a suitable protic solvent such 
as methanol, to give the corresponding amino compound of structure 34- 

The compounds of Tormula I wherein A is a bond can be prepared by utilizing procedures and techniques well 
known and appreciated by one of ordinary skill in the art. A general synthetic scheme for preparing these compounds 
55 is set forth in Scheme G wherein all substituents, unless otherwise indicated, are previously defined. 
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Scheme G provides a general synthetic procedure for preparing compounds of Formula I wherein A is a bond. 

In step a, the N-(phenylmethylene)g!ycine methyl ester of structure 35 can be treated with one equivalent of a non- 
nucleophilic base, such as lithium diisopropytamide, in a suitable aprotic solvent, such as tetrahydrofuran, followed by 
addition of a 4-halobutene of structure 26 to give 2-{3-butenyO-N-(phenylmethylene)glycine methyl ester of structure 2L 

In step b, the N-(phenylmethylene) functionality of 2-{3-butenyl)-N-(phenylmethylene)gtycine methyl ester of struc- 
ture 37 can be hydrolyzed under acidic conditions, such as with hydrochloric acid in a suitable aprotic solvent, such as 
ethyl ether to give 2-(3-butenyl)-glycine methyl ester of structure 36. 

In step c, the appropriate amide compound of structure 39 can be prepared by reacting the appropriate phthalimide 
protected (S)-phenylalanine compound of structure J£ with 2<3-butenyl)-glycine methyl ester of structure 3fi under 
coupling reaction conditions, such as with EEOQ, in a suitable aprotic solvent, such as methylene chloride. 
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In step d. the olefin functionality of the appropriate amide compound of structure 22t»n be converted to the appro- 
priate aldehyde compound of structure 4Q under conditions of oxidative cleavage, such as treatment with ozone in a 
suitable solvent mixture, such as methylene chloride and methanol. 

The compounds of Formula I wherein A is a bond can be prepared from an appropriate aldehyde of structure 4Q in 
a process as outlined previously in Scheme F, steps c-e and Scheme A. 

The individual 3(S) and 3(R) esters of the compounds of Formula I wherein A is a bond can be prepared from an 
appropriate aldehyde of structure 4Q in a process as outlined previously in Scheme F, step c, separating the 3(S) and 
3(R) esters of the enamine compounds formed from the cyclization reaction described in Scheme F, step c and com- 
pleting the process as outlined in Scheme F, steps d-e and Scheme A. 

The groups Ri and R 3 may be manipulated by techniques and procedures well known and appreciated in the art 
and described previously in Scheme A and Table 1 . 

Starting materials for use in the general synthetic procedures outlined in Schemes D and G are readily available to 
one of ordinary skill in the art. For example, N°-(benzyloxycarbonyl)-p-(amino)-L-alanine is described in J. Am. Chem. 
Soc., 107(24) 7105 1985, N-(phenylmethylene)glycine methyl ester is described in J. Org. Chem. 4L 3491 1976 and 
ally) trichloroacetimidate is described in J. Chem. Soc. Perkin Trans. 1(1 1) 2247 1985. 

The following examples present typical syntheses as described in Schemes A through -G. These examples are 
understood to be illustrative only and are not intended to limit the scope of the present invention in any way. As used 
herein, the following terms have the indicated meanings: H g" refers to grams; "mmor refers to millimoles; "mL" refers to 
milliliters; "bp" refers to boiling point; "mp" refers to melting point; "°C" refers to degrees Celsius; "mm Hg" refers to mil- 
limeters of mercury; "uL" refers to microliters; "ug* refers to micrograms; "nM" refers to nanomolar and VM" refers to 
micromolar. 

Example 1 

Preparation of f4S-f4a. 7a(R *l. 12bBTl-7-r(1-Oxo-2-carboxvmeth^ 
6-oxopvridor2. 1-a1f2lbenzazeDine-4-carboxvlic acid-MDL 101.287 

Scheme F. St ep a: (S)-N-f2-f1.3-Dihvdro-1.3^ioxo-2H-isoindol^^ 
methvl ester 

Mix phthalic anhydride (1 .82kgs, 12.3mole), (S)-phenylalanine (1 .84kgs, 11.1 mole) and anhydrous dimethylforma- 
mide (2.26L). Stir at 115-120°C for 2 hours under a nitrogen atmosphere. Pour into rapidly stirring water (32.6L) and 
cool overnight at 0°C. Filter, wash with cold water (2X2L) and air dry. Dissolve in a mixture of 9A ethanol (8.05L) and 
water (8.05L) and heat at reflux temperature. ^Gravity fitter, cool to ambient temperature and refrigerate overnight at 
about 0°C. Filter the crystallized product, wash with cold 50:50 9A ethanol/water <2X2L) and air dry to yield 2.96kg 
(90.3%) of N-phthaloyl-S)-phenylalanine; mp 1 77-1 79°€.( 

Mix N-phthaloyl-(S)-phenylaianine (50 .2g, 0.17mole). methylene chloride (660mL) and dimethylformamide (0:5mL) 
under a nitrogen atmosphere. Add oxalyl chloride (17.7mL, 0.2mole) over about 5 minutes with stirring. Stir at ambient 
temperature for 3 hours and evaporate the solvent in vacuo to leave N-phthaloyl-(S)-phenylalanine, acid chloride as a 
solid (54.3g. 101.9%). 

Mix 6-hydroxy-(S)-norleucine, methyl ester, hydrochloride sait{33.5g, 0.1 mole) and dimethylformamide (201 mL), 
cool to about 0°C and place under nitrogen atmosphere. Add by dropwise addition, N-methylmorpholine (51 mL, 
0.46mole) with cooling so that the pot temperature stays at 0-5°C. Stir at 0-5°C for an additional 1 0 minutes, than add 
a solution of N-phthaloyKS)-phenylalanine, acid chloride (53.5g, 0. 1 7mole) in methylene chloride <270mL) over 30 min- 
utes with cooling so that the temperature stays at 0-5°C. Remove the cooling bath and stir at room temperature for 1 8 
hours. 

Evaporate the methylene chloride in yjacufl and dilute the remaining residue with ethyl acetate <800mL). Extract the 
resulting mixture with water (800mL), separate the organic layer and extract with 1N hydrochloric acid (270mL), fol- 
lowed by water (3X500mL). Dry the organic layer (MgS0 4 ), fitter and evaporate in vacuo to yield crude product (76g, 
98%). Dissolve the crude product in hot toluene (223.5mL), cool to room temperature, than cool overnight at about 0°C. 
Fitter the crystallized product, wash with cold toluene and air dry to yield 56.6g (76%) of the title compound; mp 128- 
130°C. 

Scheme F. Step b: 2-(1.3-DihYdro-1.3<jioxo-2H-isoirKfol-2-vM methvhester 

Mix oxalyl chloride <80mL, 0.92mole) and methylene chloride <2L) and place under nitrogen atmosphere. -Cool 
below -50°C and add a solution of dimethyl sulfoxide (65.4mL, 0.92mole) in methylene chloride (425ml_). Stir for 1 5 min- 
utes and add a solution of (S)-N-[2K1,3-dihydro-1,3-diaxo-2H-is^^ 

leucine, methyl ester (200g, 0.456mole) in methylene chloride (800mL) over about 45 minutes, keeping the pot 
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temperature below -50*C for 30 minutes. Add triethylamine |420mL, 3.01 mole) over 30 minutes. Stir while warming to 
0°C over 1.25 hours. Transfer the reaction mixture to a 12-liter flask. Stir and cool while adding a solution ofOXONE 
(potassium peroxymonosulfate) (566g) in water (6.74L) at such a rate that the pot temperature stays below 1 5°C. Stir 
for 5 minutes, separate the organic layer and extract the aqueous layer with methylene chloride (1L). Combine the 
5 organic phases, dry (MgS0 4 ) and filter to yield the title compound as a solution. 

Scheme F, Steps; [S-(R\Rni-N-[?K1.3-D^ 

2- pyrjdinecarbpxvlig flpfr methyl ester 

10 Transfer the solution of 2^1,3«Jihydro-1,3«Jioxo-2H«isoindol-2^ 

methyl ester in methylene chloride (volume about 4.5L) to a 1 2-liter flask and place under nitrogen atmosphere. Stir and 
add trifluoroacetic acid (440mL, 5.71 mole) in one portion. Stir the resulting mixture at room temperature for one hour, 
then rapidly cool to about 0°C. Add a solution of sodium hydroxide (240g, 6.0mole) in water (3.4L) in a slow stream to 
the vigorously stirred mixture at such a rate that the pot temperature stays at about 0°C. Separate the organic phase 

is and extract the aqueous phase with methylene chloride (1 L). Combine the organic phases and dry (MgS0 4 ). filter and 
remove the solvent in vacuo to leave a residue (262g, 1 37%). 

Dissolve the above residue in diethyl ether (1 L) and wash with water (5X500mL). Evaporate the organic phase in 
vacuo to leave a residue of 229g. Dilute the residue with methylene chloride (200mL) and purify by silica gel chroma- 
tography (methylene chloride) to yield a viscous residue of 225g. 

20 Dilute the above residue with diethyl ether (250mL) and allow to stand at room temperature for 24 hours. Filter the 
solid, wash with diethyl ether, and air dry to yield 123.2g; mp 140-142.5°C. Recrystallize (methylene chloride 
(1 25mL)/isopropanol (61 5ml_)) by boiling off the solvent until the pot temperature reaches 75°C and allowing the result- 
ing sample to stand at room temperature for 24 hours. Filter, wash with cold isopropanol and air dry to yield 101 .5g of 
the title compound; mp 144-146°C. 

25 Evaporate the filtrate from the 101 .5g jn vacuo to yield 24g. Recrystallize (isopropanol) to yield an additional 3.5g 
of the title compound. 

Evaporate the filtrate from the 123.2g in vacuo to leave 62g of oil. Purify by silica gel chromatography (25% ethyl 
acetate/75% hexane), collecting 21 -5O0mL fractions. Combine fractions 9-20 and evaporate in uacua to yield 35g of a 
viscous oil. Recrystallize three times (isopropanol/5mL/g) to yield an additional 1 1 .9g of the title compound; mp 142.5- 
30 144.5°C. Total yield of useful material: 116.9g (61.3%). 

Scheme F. Steod: KS-Ma. 7a(R*V 1 2bB11-7-K1 .3-Dihvdro-1 .3-dioxo-2H-isoirKtol-2^ 
oxopyridor2.1-a ir21benzazeDine-4-carboxvlic acid, diphenvlmethvl ester 

35 Mix trifluoromethanesulfonic acid (500g, 3.33mole) and trifluoroacetic anhydride (74.8mL, 0.53mole) and place 
under nitrogen atmosphere. Stir and add a solution of [S-(R*,R*)]-N-[2^1,3-dihydro-1,3<liOKO-2H-isoindol-2-yl)-1-oxo- 

3- phenylpropyG-1,2,3,4-tetrahydro-2-pyridinecarboxylic acid, methyl ester (200g, 0.46mole) in methylene chloride (1L) 
with cooling at such a rate as to keep the pot temperature below 35?C. Stir at ambient temperature for 2 days. Pour into 
vigorously stirring ice water (5L) and stir for 30 minutes. Extract with ethyl acetate {3X1 L), combine the organic phases 

40 and wash with water <3x500mL). Evaporate in vacuo to a residue. Dissolve the residue in ethyl acetate (4L) and extract 
with 1/4 saturated potassium hydrogen carbonate (1L), then 1/3 saturated potassium hydrogen carbonate (7X1 L). 
Combine the aqueous extracts and dilute with ethyl acetate (2L). Stir the resulting mixture and cool to 5-10°C. Adjust to 
pH 2 using concentrated hydrochloric acid (about 750mL). 

Separate the organic phase and extract the aqueous phase with ethyl acetate (3X1 L). Combine the ethyl acetate 

45 extracts, wash with water (3X1 L), then saturated sodium chloride (0.8L), and dry (MgS0 4 ). Filter and wash with ethyl 
acetate (3X200mL). Evaporate in vacuo to leave (188.3g, 101.5%) [4S-[4a, 7a(R*), 12bp]]-7-t(1,3-dihydro-1.3-dioxo- 
2H-isoindol-2-yl)]-1 ,2,3,4,6,7,8, 1 2b-octahydro-6-oxopyrido[2 1 1 -aJ[2]benzazepine-4-carboxylic acid as a colorless foam. 

Dissolve [4S-[4a, 7a(R*), 12bp]]-7-[(1,3-dihydro-1 I 3-dioxo-2H-isoindol-2-yl)]-1 ,2,3,4,6,7,8, 12b-octahydro-6-axopy- 
rido[2,1-a][2]benzazepine-4-carboxylic acid (113.9g, 0.28mole) in methylene chloride <1 .2L) and dry over anhydrous 

so MgS0 4 (60g). Filter and wash with methylene chloride (3X200mL). Evaporate jn vacuo to a residue. Dissolve the resi- 
due in anhydrous dimethylformamide (860mL) and place under nitrogen atmosphere. Add cesium carbonate (98.9g, 
0.3mole) in one portion. Stir for 45 minutes at ambient temperature. Add bromodiphenylmethane (164.8g, 0.67mole). 
Stir the resulting mixture at ambient temperature for 18 hours. -Quench the reaction with ethyl acetate "(2.464L) and 
water (630mL). Separate the organic phase and wash with water (7X625mL), 1/4 saturated potassium hydrogen car- 

55 bonate (625mL), water (625mL), and saturated sodium chloride (625mL). Dry (MgS0 4 ), filter and evaporate in vacuo to 
yield 214.4g of an oil. Extract the combined aqueous washings with ethyl acetate (3X500ml_), wash with water 
(4X300mL) and dry (MgSC^. Filter and evaporate in vacuo to yield an additional 20.2g of an oil. 

Dissolve the crude product (234.6g) in methylene chloride (200ml_) and plug fitter through 21 3g of silica gel, eluting 
with methylene chloride {2L). Boil off the solvent and replace with hexane <3L), with the pot temperature reaching a 
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maximum of 65°C. Cool to ambient temperature, decant off the precipitated oil and crystallize <9A ethanol) to yield 
96:6g (60%) of the title compound; mp 153-1 55*C. 

Scheme F. Step e:J4S-f4a. 7n(R*). 12bBT1-7 rfAminoV1.2.3.4.6.7.B.12b-octahydrc>-6^xo py 
carboxvlic acid, diohenvlmethyl ester 

Mix [4S-[4o. 7a(R*). 12bp]]-7-[(1,3-dihydro-1,3<to^ 2 ,3,4,6.7.8. 12b-octahydrc-6KJxopyrido 

[2,1-a][2]benzazepine-4-carboxylic acid, diphenylmethyl ester (170.9g, 0.3mole), hydrazine monohydrate (34.4g t 
0.68mole) and methanol (3.4L) under nitrogen atmosphere. Heat at reflux for 5 hours. Cool to ambient temperature and 
fitter to remove phthaloyl hydrazide. Evaporate the filtrate in vacua to a residue and slurry in chloroform (600mL). 
Remove insoluble phthaloyl hydrazide by filtration and wash with chloroform (4X21 OmL). Wash the filtrate with water 
(4X429mL), dry (MgSO^), and fitter. -Evaporate the filtrate to a solid residue of the title compound weighing 142g 
(107.7%). 

Scheme A: f4S44a. 7a(R*). 12bp]]-7^1-OxC"2<arooxvmethvl-3-phenvlproovl)amino] -1.2. 3.4.6.7.8. 12boctahvdro*6- 
oxopyrido[2. 1 -a][21benzazepine-4-carboxylic acid 

Dissolve diisopropytamine (3.5mL. 25mmol) in tetrahydrofuran (30mL). Add n-butyllithium (14mL of a 1 .6M solution 
in hexane, 22.4mmol). Stir for 15 minutes and cool to -78°C. Add, by dropwise addition, ethyl dihydrocinnamate (3.5mL, 
20mmol) and stir for 30 minutes. Add t-butyl bromoacetate (4.0mL, 25mmol) and gradually warm to room temperature 
overnight. Quench the solution with ammonium chloride solution (10mL) and partition between water (25mL) and ethyl 
ether (50mL). Separate the organic phase, dry (MgS0 4 ) and evaporate the solvent in vacuo. Purify by silica gel chro- 
matography (5% ethyl acetate/hexane) to give 3i3henyl-2-t-butytcarboxymethylpropiontc acid, ethyl ester as a pale yel- 
low oil (2.68g, 46%). 

Dissolve 3-phenyl-2-t-butylcarboxymethylpropionic acid, ethyl ester (2.68g, 9.17mmol) in ethanol (95%,60mL) and 
water (30mL). Treat with potassium hydroxide (2.94g, 52mmol). Stir at room temperature for 3 hours. Add water (75mL) 
and extract with ethyl ether (2X50mL). Extract the combined ethereal phases with water (75mL) and acidify the com- 
bined aqueous phases with aqueous 1 M tartaric acid (pH 2-3). Extract with ethyl acetate (2X125mL), dry (Na2S0 4 ) and 
evaporate the solvent in vacua Take the residue up in methylene chloride and filter to give 3-phenyl-2-t-butylcar- 
boxymethylpropionic acid as a pale yellow solid (1.96g, 81%). 

Dissolve [4S-f4a, 7a(R*), 12bp]]-7-(ami no) -1,2 ,3,4,6, 7,8, 12b-octahydro-6-oxopyrido[2,1-a]t2]benzazepine4-xar- 
boxyiic acid, diphenylmethyl ester (250mg, 0.567mmol) in methylene chloride (6mL) and treat with 3-phenyl-2-t-butyl- 
carboxymethylpropionic acid (226mg, 0.855mmol) and EEDQ <211mg, 0.853mmol). Stir at room temperature for 19 
hours and evaporate the solvent in vacuo. Take the residue up in ethyl acetate (50mL) and wash with 5% sulfuric acid 
(20mL) then with saturated sodium hydrogen carbonate (20ml). Dry <MgS0 4 ) and evaporate the solvent in vacuo. Purify 
by silica gel chromatography (2.5:1 hexane/ethyl acetate to 1 :1 hexane/ethyl acetate) to give a 1 :1 diastereomeric mix- 
ture of [4S-[4a, 7a(R*) ( 12bpfl-7-[(1-oxo-2Kt-butyi<»rboxy)^^ 

6-oxopyrido[2 ( 1 -a][2]benzazepine-4-carboxylic acid, diphenylmethyl ester as a white solid (266mg, 68%). 

Dissolve [4S-J4<x, 7<x(R*), 12bp]]-7-[(1-0xo-2-(t-butylcarboxy^ 
octahydro-6-oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid, diphenylmethyl ester (266mg, 0.387mmol) in anhy- 
drous methylene chloride (3mL) and treat with anisole (0.2mU 1.8mmol). Cool in an ice-methanol bath, add trifluoro- 
acetic acid (0.8mL, 10mmol) and stir with warming to room temperature over 20 hours. Partition between ethyl acetate 
(25mL) and brine (15mL). Separate the organic phase and wash with brine (15mL). Dry (Na 2 S0 4 ), evaporate the sol- 
vent in vacuo and purify by silica gel chromatography to give the title compound as a diastereomeric mixture <150mg). 

Example 2 

f4S-[4a. 7a(R*V 1 2bB11-7-rn-Oxo-2-(pivalovloxvmethylra .2.3.4.6.7.8. 1 2b- 

octahvdro-6-oxoDvrido[2.1'a1[21benzazeDine-4-carboxylic acid, pivaloyloxvmethvl ester 

Dissolve [4S-[4a, 7a(R*), 12bpfl-7-[(1-oxo-2-carboxymethyl^ 
oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid (30mg, 0.14mmol) in methylene ohloride (1mL) and dry over anhy- 
drous MgS0 4 (60mg). Filter and wash with methylene chloride (3X20mL). Evaporate in vague to a residue. Dissolve the 
residue in anhydrous dimethylformamide (10mL) and place under nitrogen atmosphere. Add cesium carbonate 
(100mg. 0.3mmol) in one portion. Stir for 45 minutes at ambient temperature. Add chloromethyl pivalate (42mg, 
0.28mmol). Stir the resulting mixture at ambient temperature for 18 hours. Quench the reaction with ethyl acetate (3mL) 
and water (10ml_). Separate the organic phase and wash with water (7X1 OmL), 1/4 saturated potassium hydrogen car- 
bonate (10ml_), water (10mL), and saturated sodium chloride (10mL). Dry (MgSO^, filter and evaporate in yacuQ to 
yield the title compound. 
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US-Ma. 7am*). 12bBTl-7-r(1-Oxo-2-(methvlra^ 
oxopyridof2. 1 -aU21benzazeDine-4-carboxylic acid 

Dissolve 3-phenylpropionic acid<1.5g, 10mmol) in dimethylformamide (5mL) and add t-butyldimethylsiiyl chloride 
(7.5g, SOmmol) and imidazole (6.8g, O.lmol). Stir for 48 hours at room temperature, pour into ethyl ether and water and 
separate the organic phase. Dry (MgS0 4 ) and evaporate the solvent in vacuo to give 3-phenylpropionic acid. 4-butyld- 
imethylsilyl ester. 

Dissolve diisopropylamine (0.88mU 6.28mmol) in tetrahydrofuran (7.5mL). Cool in an ice bath and add, by drop- 
wise addition, n-butyllithium (3.6mL of a 1.6M solution in hexane, 5.75mmol). Stir for 15 minutes, then cool to -78°C. 
Add a solution of 3-phenylpropionic acid, t-butyldimethylsilyl ester (1 .33g, 5.04mmol) in tetrahydrofuran (5mL). Stir for 
45 minutes then add methyl bromoacetate (949mg, 6.2mmol). Stir for 3 hours, add saturated ammonium chloride (6mL) 
and warm to room temperature. Partition between ethyl ether (75mL) and water (10mL). Dry (Na 2 S04), evaporate the 
solvent in vacuo and purify by silica gel chromatography to give 3-phenyl-2-methylcarboxymethylpropionic add, t- 
butyldimethylsilyl ester. 

Dissolve 3-phenyI-2-methylcarboxymethylpropionic acid, t-butyWimethyisHyt-ester (3.07g, 9.13mmol) in tetrahydro- 
furan (1 1 mL) and place under an argon atmosphere. Add, by dropwise addition, tetra-n-butylammonium fluoride <1 1 mL 
of a 1 M solution in tetrahydrofuran, 1 1 mmol). Stir for 1 hour at room temperature and partition between ethyl ether and 
water. Separate the organic phase, wash with saturated aqueous sodium chloride, dry (MgSO^, filter and evaporate 
the solvent in vacuo to give 3-phenyl-2-methylcarboxymethylpropionic acid. 

Dissolve [4S-[4a, 7a(R*), 12bp]]-7-(amino)-1 ,2,3,4,6,7,8, 12b-octahydro-6-oxopyrido[2,1-a]I2]benzazepine-4K»r- 
boxylic acid, diphenylmethyl ester (150mg, 0.34mmol) and EDC (98mg, O.SOmmol) in tetrahydrofuran (5mL). Treat with 
3-phenyl-2-melhylcarboxymethylpropionic acid (89.5mg. 0.426mmol). Stir at room temperature for 15 hours and evap- 
orate the solvent in vacuo . Partition the residue between ethyl acetate (35mL) and 1 N hydrochloric acid (6ml). Wash the 
organic phase with saturated sodium hydrogen carbonate (6mL). Dry {Na 2 S0 4 ) and evaporate the solvent in vacuo. 
Purify by silica gel chromatography to give [4S-[4o, 7a(R*), 12bp]]-7-((1-Oxo-2-(methylcarboxy)methyl-3-phenylpro- 
pyl)amino]-1,2 l 3,4,6,7,8,12b-cx^ahydro-6-oxopyridoI2 l 1-a]t2]beruazepine^^ acid, diphenylmethyl ester. 

Suspend [4S-[4ct, 7a(R*), 12bp]]-7-[(1-oxo-2-(me%lc^rboxy)methyl-3-phenylpropyl)amino]-1, 2.3.4,6,7.8.12b- 
octahydro-6-oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid, diphenylmethyl ester <3.22g, Smmol) in anhydrous 
methanol (10mL) and add 10% palladium/carbon (0.2-0.3g). Add anhydrous ammonium formate <23mmol) in a single 
portion under an argon atmosphere. Stir at room temperature for 3-40 minutes, remove the catalyst by filtration through 
filter aid and wash with dry methanol (10mL). Evaporate the solvent in vacuo, extract into ethyl acetate and dry 
(Na 2 S0 4 ). Evaporate the solvent in vacuo and purify by silica gel chromatography to give the title compound. 

Example 4 

f4S-[4a. 7a( R*l 12b(ffl-7-f( 1-Oxo-2-(methvlcarboxv)methyl-3-DhenYlproDvnamino 1-1 .2.3.4.6.7.8. 12b-octahvdro-6- 
oxopYridor2 l-air21benzazeDine-4-carb oxvlic acid, pivalovloxvmethvl ester 

Dissolve [4S-[4a, 7a(R*), 12bpD-7-[(1-oxo-2-(methyte^^ 
octahydro-6-oxopyrido[2,1 -a][2]benzazepine-4-carboxylic acid (1 34mg, 0.28mmol) in methylene chloride*(3mL) and dry 
over anhydrous MgS0 4 (60mg). Filter and wash with methylene chloride (3X20mL). Evaporate in vacuo to a residue. 
Dissolve the residue in anhydrous dimethylformamide (10ml_) and place under nitrogen atmosphere. Add cesium car- 
bonate (100mg, 0.3mmoi) in one portion. Stir for 45 minutes at ambient temperature. Add chloromethyl pivalate <42mg, 
0.28mmol). Stir the resulting mixture at ambient temperature for 18 hours. Quench the reaction with ethyl acetate<3mL) 
and water (10mL). Separate the organic phase and wash with water (7X10mL), 1/4 saturated potassium hydrogen car- 
bonate (10mL), water (10mL), and saturated sodium chloride (10mL). Dry (MgSO^, filter and evaporate in vacuo to 
yield the title compound. 

Example 5 

MS-Mtt. 7am*). 12bBT1-7^n-Oxo-2^rlraxyme^ 
ridor2.1-air21henzazeDine-4-carboxvlic acid. pivalovloxYmethvl ester 

Dissolve [4S-[4a, 7a(R*), 12bpD-7-[(10xo-2^methylcartK^ 
octahydro-6-oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid, pivaloyloxymethyl ester (71 mg, 0.12mmol) in methanol 
(3mL) and 1 N aqueous lithium hydroxide XO.SOmL, O.SOmmol). Stir for 30 minutes under an argon atmosphere at ambi- 
ent temperature. Reduce in volume to l.SmL in vacuo, then add. by dropwise addition, to a rapidly stirring solution of 
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2N hydrochloric acid <2mL). Collect the resulting precipitate, wash with water and dry in a vacuum dessicator for 1 hour. 
Dry at 35°C overnight to give the title compound. 

Example 6 

{4S-f4a. 7a(R*V 12bBIl-74H^xo^PtalO^^ XAA fiJfi,^ 
Qctahvdro-6>oxopvridof2.1-air21benzazeDine-4-carboxvlic acid 

Dissolve [4S-[4a, 7a(R*), 12bp]]-7-[(1-oxo-2-(methylcarboxy^^ 
ahydro^-wopyridoI2,1-a][2]ben2a2epine-4-cartx)xylic acid, diphenylmethyl ester (77.3mg, 0.12mmoi) in methanol 
(3mL) and aqueous 1 N lithium hydroxide (O.SOmL, O.SOrnmol). Stir for 30 minutes under an argon atmosphere at ambi- 
ent temperature. Reduce in volume to 1.5mL in vacuo, then add. by dropwise addition, to a rapidly stirring solution of 
2N hydrochloric acid (2mL). Collect the resulting precipitate, wash with water and dry in a vacuum dessicator for 1 hour. 
Dry at 35°C overnight to give [4S-[4a, 7a(R*), 12bp]]-7^(lKao-2-((»rt)oxy)memyl-3-phenylpropyl)amino]- 
1 ; 2.3.4.6.7,8, 1 2b-octahydro-6-oxopyrido[2, 1 -a][2Jbenza2epine-4-carboxylic acid, diphenylmethyl ester. 

Dissolve [4S-I4a, 7a(R*), 12bp]l-7-[(1-oxo-2-(caiboxy)me%l-3-pte 
6-oxopyrido[2,1-a][2]benza2epine-4-carboxylic acid, diphenylmethyl ester (176mg, 0.28mmol) in methylene chloride 
(3mL) and dry over anhydrous MgS0 4 (60mg). Filter and wash with methylene chloride (3X20mL). Evaporate in vgfiia 
to a residue. Dissolve the residue in anhydrous dimethylformamide (10mL) and place under a nitrogen atmosphere. 
Add cesium carbonate (lOOmg, 0.3mmol) in one portion. Stir for 45 minutes at ambient temperature. Add chloromethyl 
pivalate (42mg, 0.28mmol). Stir the resulting mixture at ambient temperature tor 18 hours. Quench the reaction with 
ethyl acetate (3mL) and water (10mL). Separate the organic phase and wash with water (7X1 OmL), 1/4 saturated potas- 
sium hydrogen carbonate (10mL), water (10mL), and saturated sodium chloride (10mL). Dry (MgS0 4 ), fitter and evap- 
orate jn vacuo to give [4S^4a, 7a(R*), 12bpD-7-[(1-Gxo-2-(pivaloyi<^methy^ 
1,2 ( 3,4,6,7,8,12b-o<tehydro-6-cxopyrido[2,1-a][2]te acid, diphenylmethyl ester. 

Suspend [4S-[4a, 7a(R*), 12bpj]-7-[(1 -oxo-2-{pivaloyloxymethylcarboxy)methyl-3-phenylpropyl)amino]-1 ,2,3,4,6.7, 
8,12b-octahydro-6-oxopyrido[2,1-a][2]berua2epine-4-carbQxylic acid, diphenylmethyl ester (3.72g, Smmol) in anhy- 
drous methanol (10mL) and add 10% palladium/carbon (0.2-0.3g). Add anhydrous ammonium formate (23mmol) in a 
single portion under an argon atmosphere. Stir at room temperature for 3-40 minutes, remove the catalyst by filtration 
through filter aid and wash with dry methanol (10mL). Evaporate the solvent in vacuo, extract into ethyl acetate and dry 
(Na 2 S04). Evaporate the solvent in vacuo and purify by silica-gel chromatography to give the title compound. 

Example 7 

Preparation of |4S-r4a. 7a(R*). 1 2bffll-7^(1 -Qxo-2^r1raxy m^^ 
oxo-1 hm .41-nxa2inor3.4-a1f21benzazepine-4-carboxvlic acid 

Scheme D. step a: N-f2-M.3-Dihvdro-1.3-dioxo-2H-isoindol-2-vh-1-oxo-3-phen ylproDvll-L-serine. methyl ester 

Slurry Niahthaloyi-(S)-phenylalanine (90g, 0.3mol) in methylene chloride (450mL) and add. by dropwise addition, 
oxalyl chloride (54mL, 0.62mol). Place under a dry atmosphere (CaS0 4 tube) and treat with dimethylformamide^lOjiL). 
Stir for 5 hours, filter and concentrate in vacuo to give N-phthaloyl-(S)-phenyialanine, acid chloride as an off white amor- 
phous solid. 

Dissolve serine methyl ester hydrochloride (56g, 0.36mol) in tetrahydrofuran<300mL) then cool to 0*0 and add 4- 
methylmorpholine (88mL, 0.8mol). Add. by dropwise addition, a solution of the N-phthatoyt^(S)-phenylalanine, acid 
chloride in tetrahydrofuran (200mL). Allow to warm to room temperature and stir for 3 hours. Filter and concentrate the 
filtrate inyacufi. Dissolve the residue in ethyl acetate and separate the organic phase. Wash with water then saturated 
sodium chloride and dry (MgS0 4 ). Evaporate the solvent in vacuo to give an oil. Purify by silica gel chromatography 
(gradient 50% ethyl acetate/hexane to ethyl acetate) to give the title compound (80.8gf67%) mp 129-132°C. 

Scheme D. stepb: N42-n.3-Dihvdro-1.3<lioxo-2H-iso^ 
ester 

Dissolve N-[2-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl)-1-oxo-3-phenylpropyll-L-serine, methyl ester (25g.«3mmol) 
in methylene chloride/cyclohexane (1:1, 600mL). Add allyl trichloroacetimidate (26g, 128mmol) and trifluorometh- 
anesulfonic acid (5mL) ( 56.6mmol). Stir at room temperature under a nitrogen atmosphere for 5 hours and dilute with 
methylene chloride. Wash with saturated aqueous sodium hydrogen carbonate, water, dry^MgSOJ and evaporate the 
solvent jn vacuo . Purify by silica gel chromatography {gradient 20% ethyl acetate/hexane to 35% ethyl acetate/hexane) 
to give the title compound; mp 95-97°C. 
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Scheme D. step c: fS-(R*. R^N-T2-n .3-Dihvdro-1 .3-diox(>£H-^^ 
1 4-oxazine-3 -^arhoxvlic acid, methvt ester 

Dissolve N-[2-(1.3-dihydro-1,3-dioxo-2H-isoindo^ methyl ester 

(1 3g ( 29.8mmo!) in methylene chloride/methanol (10:1, 220mL). Ccol to -78°C and sparge with a mixture of ozone/oxy- 
gen for approximately 10 minutes until a blue color persists. Sparge with nitrogen tor 10 minutes at -78°C to remove 
excess ozone. Treat with methyl sulfide (60mU 0.82mol) and allow to warm to room temperature. Stir at room temper- 
ature for .2.5 hours, evaporate the solvent in vacuo and dissolve the residue in ethyl acetate (200mL). Wash with water, 
saturated sodium chloride, dry (MgS0 4 ) and evaporate the solvent inya&ic; to give the intermediate N-(2-(1 ,3<iihydro- 
1 ,3-dioxo-2H-isoindol-2-yl)-1-oxo-3- phenylpropyl]-0-2-oxoethyl-L-serine ( methyl ester as a foam (13.6g). 

Dissolve N-[2-(1,3-dihydro-1,3-dic^2H-isoindol-2-^^ methyl ester 

(13.6g) in methylene chloride/trrfluoroacetic acid (10:1/330mL). Stir at room temperature for 2.5 hours and evaporate 
the solvent in vacuo. Purify by silica gel chromatography (35% ethyl acetate/hexane) and recrystallize (ethyl ace- 
tate/hexane) to give the title compound (8.52g, 68%); mp 70-72°C. 

Scheme D. stend: MS-Ma. 7a(R»). 12bp fl-7-rM.3-Dihvdro-1.3^i^ 
iH-ri.41-oxazin o[3.4-air21benzazeDine-4^rboxvlic acid. diphenvlmethYl ester 

Dissolve [S-(R\ R*)]-N-[2-(1 ,3-dihydro-1 ,3-diaxo-2H-isoindol-2-yl)-1 -oxo-3-phenyipropyll-3,4-dihydro-2H-1 ,4- 
oxazine-3-carboxylic acid, methyl ester (2.5g. 5.9mmol) in methylene chloride (5mL) and add, by dropwise addition, to 
a previously prepared solution of trif luoromethanesulfonic acid (4.0ml_ 45mmol) and trifluoroacetic anhydride (1 .OmL, 
7. 1 mmoQ. Place under a nitrogen atmosphere and stir at room temperature for 1 23 hours. Pour into a separatory funnel 
containing ice (200g) and ethyl acetate (200mL). Separate the organic phase, wash with water (3X200mL) and satu- 
rated aqueous sodium chloride (100mL). Extract the organic phase with 10% wt. potassium hydrogen carbonate 
(4X40mL) and water (40mL). Layer the combined basic aqueous phases with ethyl acetate (100mL) and cool in an ice 
bath. Add, by dropwise addition, 6N hydrochloric acid to adjust the pH to 1 while maintaining the temperature at 5-1 0°C. 
Separate the organic phase and extract the aqueous phase with ethyl acetate<3X200mL), wash with saturated sodium 
chloride and dry (MgSO^. Evaporate the solvent ioyacufl and dry the residue under high vacuum at 56°C for 24 hours 
to give the intermediate [4S-[4a, 7a(R*), 1 2bp]]-7-l(1 ,3-dihydro-1 ,3-dioxo-2H-isoindol-2-yl)]-3,4,6, 7,8,1 2b-hexahydro-6- 
oxo-1 H-[1,4]-oxazinoP,4-a][2]benzazepine-4-cart)oxylic acid (1.75g, 73%). 

Dissolve [4S-[4a. 7a(R*), 12bpfl-7-[(1,3-dihydro-1,3-diaxo-2H-*^ 
[1,4]-wazino[3,4-a][2]benzazepine-4-c»rbQxylic acid (SOOmg, 1.23mmol) in methylene chloride (12mL) and treat with 
diphenyldiazomethane (360mg, 1.86mmol). Stir for 5.5 hours and evaporate the solvent in vacuo. Purify by silica gel 
chromatography (gradient 20% ethyl acetate/hexane to 35% ethyl acetate/hexane) to give the title compound <563mg, 
80%); mp 1 78-1 81°C (isopropanol). 

Scheme D. step e: MS-Ma. 7a(R*V 12bB11-7-(AminoV3.4.6.7.8.12b-hexahvdro^^o-1H-f1.41-ox9zino[3 l 4-a1[21ben- 
zazepine-4-carboxvlic acid , diohenvlmethvl ester 

Dissolve [4S-[4a, 7a(R*), 12bpfl-7-t(1.3-dihydro-1,3-diaxc^^^ 
[1,4]-c«azino[3,4-a][2]benzazepine-4-carboxylic acid, diphenylmethyl ester *(296mg, 0.517mmol) in methanol (5mL) 
and treat with hydrazine monohydrate (1.1mL of a 1M solution in methanol, 1.1mmol). Stir at room temperature for 44 
hours, evaporate the solvent in vacuo and slurry the residue in methylene chloride (1 OmL). Filter and evaporate the sol- 
vent in vacuo to give the title compound (218mg, 95%). 

Scheme A: f4S-f4« 7tt<R*V 12bffl]-7-r/1-Ox o -2-cailMXvm 
1 H-[1 41-oxazi nnp 4-air21benzazeoine-4<arboxvlic acid 

Dissolve [4S-[4a, 7a(R*), 12bp]]-7-(arTiino)-3,4,6.7,8,12b-hexahyd^ 
ne-4-carboxylic acid, diphenylmethyl ester (450mg, 1.018 mmol) and 3i3henyl-2-t-^tylcartx)xymethylpropionic acid 
(296mg, 1.12mmol) in methylene chloride <1 OmL). Add EEDQ (280mg t 1.13mmol) and stir at room temperature for 16 
hours. Evaporate the solvent in vacuo and purify by silica gel chromatography to give [4S-I4a, 7a<R*), 12bp]]-7-[(1 -oxo- 
2-(t-butylcarboxy)methyl-3-pheny^^ ,4)-oxazino[3.4-aH2]ben- 
zazepine-4-carboxylic acid, diphenylmethyl ester. 

Dissolve [4S-[4a, 7a(R*), 12bp]]-7-[(1-oxo-2-(t-butylcarboxy)me^ 
dro-6-oxo-1 H-[1 ,4]-oxazino[3 t 4-apjbenzazepine-4-carboxylic acid, diphenylmethyl ester (266mg, 0.387mmol) in anhy- 
drous methylene chloride (3mL) and treat with anisole (0.2mL, 1.8mmol). Cod in an ice-methanol bath and add 
trifluoroacetic acid (0.8mL, 10mmol) and stir for 2.5 hours at 0°C. Partition between ethyl acetate (25mL) and brine 
(15mL). Separate the organic phase and wash with brine (15mL). Dry (Na 2 S04). evaporate the solvent in vacuo and 
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purify by silica gel chromatography to give the title compound as a diastereomeric mixture. 
-Exqmplfl 8 

Preparation of [4S-r4a. 7a(R*V 12bB]y74flOxo-2-(ttrboxymet^ 
oxo-1 H-f 1 .4Vthiazinor3.4-air2Tbenzazepine-4-carboxvlic acid 

Dissolve [4S-[4a. 7a(R*). 12bpB-7-(amirx>)-3A6,7,8J2b-hexahydro^ 
ne-4-carboxylic acid, diphenytmethyl ester (466mg, 1.018 mmol) and 3-phenyl-2-t-butylcarboxymeth^ acid 
(296mg, 1 .12mmol) in methylene chloride (10mL). Add €€DQ<280mg, 1.13mmol) and stir at room temperature for 16 
hours. Evaporate the solvent in vacuo and purify by silica gel chromatography to g'ml4S-{4a, 7a(R*), 12bp]]-7-[(1-oxo- 
2-{t-butylcarboxy)methyl-3-pheny^ 
zazepine-4-carboxylic acid, diphenytmethyl ester. 

Dissolve [4S-[4a. 7a(R*j. 12bp]]-7-[(1-oxo-2(t-butylcart>^ 
dro-eKwo-IH-ll^J-thiazinop^-aJpjbenzazepine^K^rboxylic acid, diphenylmethyl ester (550mg, 0.78mmol) in meth- 
ylene chloride (10mL) and treat with anisole (O^mL, 1 .8mmol) and trif iuoroacetic acid (0.8mL, 10.4mmol). Stir for 3.25 
hours at room temperature under a nitrogen atmosphere. Evaporate the solvent ]Q_yacu£ and purify by silica gel chro- 
matography to give the title compound. 

Example 9 

Preparation of [4S-r4a. 7a(R*V 12bpfl -7- [(1Qxo-2-carooxY methyl-3^ 
oxo-1 H-f1 .41-a zazinor3.4-air21benzazeDine-4K:arboxvlic acid 

Scheme E. step a: N-f2-M .3-Dihvdro-1 .3-diox o-2H-isoir^ 
nyl)amino)-2-amino-propionic acid, methvl ester 

Dissolve N a -(benzyloxycarbonyl)-p-(amino)-L-alanine (47.6g, 0.2mol) in methanol (500mL) and treat with concen- 
trated sulfuric acid (0.5mL). Heat to 60°C for 16 hours, cool and reduce the solvent by 50% in vacuo. Dilute with ethyl 
ether (500mL), wash with saturated sodium hydrogen carbonate, then brine. Dry (MgS0 4 ) and evaporate the solvent in 
vacuo to give N a -(benzyloxycarbonyl)-p-(amino)-L-alanine t methyl ester. 

Dissolve ^-(benzyioxycarbonyO-p^aminoJ-L-alanine. methyl ester (15.9g, 63mmol) in methylene chlo- 
ride/cyclohexane (1:1, 600mL). Add ally! trichloroacetimidate (26g, 128mmol) and trtfluoromethanesutfonic acid (5mL, 
56.6mmol). Stir at room temperature under a nitrogen atmosphere for 5 hours and dilute with methylene chloride. Wash 
with saturated aqueous sodium hydrogen carbonate, water, dry (MgS0 4 ) and evaporate the solvent in vacuo. Purify by 
silica gel chromatography to give ^-(benzytoxycartDonyl)-^-(allylamino)-L-alanine, methyl ester. 

Dissolve N a -(benzyloxycarbonyl)-p-(allylamino)-L-alanine, methyl ester (663mg, 2,27mmol) in anhydrous tetrahy- 
drofuran (15mL). Treat with pyridine (183uL, 2.27mmol) followed by trif Iuoroacetic anhydride <321jiL, 2 i 27mmol) and 
stir at room temperature overnight. Partition between ethyl ether and water. Separate the organic phase, dry <MgS0 4 ) 
and evaporate the solvent in vacuo. Purify by silica gel chromatography to give N a -(benzyk)xycarbonyl)-p-(trifluoro- 
acetyl-allylamino)-L-alanine, methyl ester. 

Place boron tribromide (21 5mg, 0.86mmol) in a flask and cool to 0°C. Cautiously add trif Iuoroacetic acid (5mL) with 
stirring. Evaporate the solvent to give boron tris(trrf luoroacetate). 

Dissolve boron tris(trifluoroacetate) (0.3g, 0.86mmol) in trifluoroacetic acid (10mL) and add ^-(benzyloxycarbo- 
nyl)-p-(trifluoroacetyl-allylamino)-L-alanine, methyl ester (105mg, 0.27mmol). Stir under an argon atmosphere for 1 
hour then evaporate the solvent io_ysflifl at room temperature. Add methanol and evaporate repeatedly. Purify by silica 
gel chromatography to give p-(trif luoroacetyl-allylamino)-L-alanine t methyl ester, hydrochloride. 

Dissolve p-(trifluoroacetyl-allylamino)-L-alanine. methyl ester, hydrochloride (104.8g, 0.36mol) in tetrahydrofuran 
(300mL) then cool to 0°C and add 4-methyimorpholine (88mL, 0.8mol). Add. by dropwise addition, a solution of the N- 
phthaloyl-(S)-phenylalanine, acid chloride (108.7g, 0.36mol) in tetrahydrofuran (200mL). Allow to warm to room temper- 
ature and stir for 3 hours. Filter and concentrate the filtrate in vacuo . Dissolve the residue in ethyl acetate and separate 
the organic phase. Wash with water then saturated sodium chloride and dry (MgS0 4 ). Evaporate the solvent JovsaiQ 
to give an oil. Purify by silica gel chromatography to give the title compound. 

Scheme E. step b: fS«(R*. R*H-N-J 2-/1 .3-Dihvdro-1 ,3-dioxo-2H-isoindol-2-vn-1 •oxo-3-pheny|propvll-3.4<lihvdro-2H-4- 
trifluoroacetvl-1.4-azazine-3-carboxvlic acid, methyl ester 

Dissolve N-[2-(1 ,3-dihydro-1 ,3-dioxo-2H-isoindol-2-yl)-1 -oxo-3-phenylpropyQ-{S)-3-{(trif luoroacetyl^-propenyl) 
amino]-2-amino-propionic acid, methyl -ester-(15.8g, 29.8mmol) in methylene chloride/methanol (10:1 ,<220mL). Cool to 
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-78°C and sparge with a mixture of ozone/oxygen for approximately 10 minutes until a blue color persists. Sparge with 
nitrogen for 10 minutes at -78°C to remove excess ozone. Treat with methyl sulfide (60mL, 0.82mol) and allow to warm 
to room temperature. Stir at room temperature for 2.5 hours, evaporate the solvent iriyaGUQ and dissolve the residue in 
ethyl acetate (200mL). Wash with water, saturated sodium chloride, dry (MgS0 4 ) and evaporate the solvent in vacuo to 
give the intermediate N-[2-(1,3-dihydro-1,3-dioxo-2H-isoirKlo^^ methyl ester. 

Dissolve N-[2-(1 ,3-dihydro-1 ,3-diaxo-2H-isoindot-2-yl)-1 ^c-3-phenylpropylHS)-3-[(trffluorca^^ 
amino]-2-amino-propionic acid, methyl ester (15.9g. 29.8mmol) in methylene chloride/trifluoroacetic acid (10:1/330mL). 
Stir at room temperature for 2.5 hours and evaporate the solvent in vacuo . Purify by silica gel chromatography to give 
the title compound. 

Scheme E. stepc: [4S-f4a. 7a.(R*Y 12bp])-7-r( 1 3.0ihvdrt>^ 

1H>4-trifluoroa cetvl41.41^z azinof3.4-air 2 1 benzazeDine^-carbco(vlic acid, diphenvlmethvl ester 

Dissolve [S-(R\ R*)]-N-[2-(1 ,3-dihydro-1 ,3-dioxc-2H-isoindol-2-yl)-1 -oxc-3-phenylpropyl]-3,4Klihydro-2H-4-trif- 
luoracetyi-1 ,4-azazine-3-carboxylic acid, methyl ester (3.04g t 5.9mmol) in methylene chloride (5mL) and add, by drop- 
wise addition, to a previously prepared solution of trifluoromethanesuHonic acid (4.0mL, 45mmol) and trifluoroacetic 
anhydride (1 .OmL, 7.1mmol). Place under a nitrogen atmosphere and stir at room temperature for 123 hours. Pour into 
a separatory funnel containing ice (200g) and ethyl acetate (200mL). Separate the organic phase, wash with water 
(3X200mL) and saturated aqueous sodium chloride (100mL). Extract the organic phase with 10% wt potassium hydro- 
gen carbonate (4X40mL) and water (40mL). Layer the combined basic aqueous phases with ethyl acetate (1Q0mL) and 
cool in an ice bath. Add, by dropwise addition, 6N hydrochloric acid to adjust the pH to 1 while maintaining the temper- 
ature at 5-10°C. Separate the organic phase and extract the aqueous phase with ethyl acetate <3X200mL), wash with 
saturated sodium chloride and dry (MgS0 4 ). Evaporate the solvent in vacuo and dry the residue under high vacuum at 
56°C for 24 hours to give the intermediate [4S-[4a, 7a(FT), 12bp]]-7-[(1,3<Jihydro-1.3<lioxo-2H-isoindol-2-yl)]- 
3,4,6,7,8,126^6^^0-6-0x0-1 H-4-trif luoroacetyl-[1 ,4]- azazino[3,4-a][2]benzazepine-4-carboxylic acid. 

Dissolve [4S-[4a, 7ct(R*), 12bpn-7-[(1.3-dihydr<H,3-dicxo-2H-i^ 
trifluoroacetyl-[1,4]-azazino[3,4-a][2]benzazepine-4-carboxylic acid (616mg, 1.23mmol) in methylene chloride (12mL) 
and treat with diphenyldiazomethane (360mg, 1 .86mmol). Stir for 5.5 hours and evaporate the solvent iayaaja Purify 
by silica gel chromatography to give the title compound. 

Scheme E. step e: r4S-F4a. 7a(R*V 12bB1l-7^Amino)-3.4.6.7.8.12b-hexahvdr^ 
zazepine-4-ca rboxvlic acid, diphenvlmethyl ester 

Dissolve [4S-[4a, 7a(R*) ( 12bp]]-7-[(1.3-dihydro-1.3-dioxo-2H-isoirKioi-2-yl)]-3.4,6J 
trHluoroacetyl-[1,4]-azazino[3.4-a][2]benzazepine-4-cartx»cylic acid, diphenylmethyl ester (345mg, 0.517mmoO in 
methanol (5mL) and treat with hydrazine monohydrate (1 . 1 mL of a 1 M solution in methanol, 1 .1 mmol). Stir at room tem- 
perature for 44 hours, evaporate the solvent in vacuo and slurry the residue in methylene chloride (10mL). Filter and 
evaporate the solvent in vacuo to give the title compound. 

Scheme A: f4 fi-f4«. 7a(R*\. 12bffll-7^(1-Oxo-2^arboxYme^^ 
1 H-[1 .41-azazinof3.4-a1f2]benzazepine-4-carboxYlic acid 

Dissolve [4S-[4a, 7a(R*). 12bp]]-7-(amino)-3A6.7,8,12b-hexart^^ 
ne-4-carboxylic acid, diphenylmethyl ester (449mg, 1.018 mmol) and 3-phenyl^-t-butylcartoCKymethylpropionic acid 
(296mg, 1 ,12mmol) in methylene chloride (10mL). Add EEDQ (280mg, 1.13mmol) and stir at room temperature for 16 
hours. 

Evaporate the solvent in vacuo and purify by silica gel chromatography to give [4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo- 
2-(t-butylcartx>xy)methyl-3^ 
zazepine-4-c»rboxylic acid, diphenylmethyl ester. 

Dissolve [4S-[4a. 7a(R*). 12bpj]-7-[(lKWO-2-(t-bu1ylcartx)xy)memyl-3-phenylpropyl)am^ 
ahydro-6-cxo-1 H-[1 ,4]-azazino[3,4-a][2]benzazepine-4-carboxylic acid, diphenylmethyl ester (536mg, 0.78mmol) in 
methylene chloride (10mL) and treat with anisole (0.2mL, 1 .8mmol) and trifluoroacetic acid (0.8mU 10.4mmol). Stir for 
3.25 hours at room temperature under a nitrogen atmosphere. Evaporate the solvent in vacuo and purify by silica gel 
chromatography to give the title compound. 
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ExqprplQ 10 

Preparation of f4S-f4a. 7a(R*l 1 2b8^74M Oxo-2-carboxvmethvl^^ 
oxo-1 H-f1 l.4VN^ trffluoroacetyt^ acM 

Dissolve [4S-[4a, 7a(R*). 12bp]]-7-[(1-oxo-2-<arboxymethyl-3-ph^ 
e-oxoOH-tl^l-azazinotS^-alPlbenzazepine^^rtxixylic acid (1.06g. 2.27mmol) in anhydrous tetrahydrofuran 
(15mL). Treat with pyridine (1 83uL, 2.27mmol) followed by trif luoroacetic anhydride (321 pL. 2.27mmol) and stir at room 
temperature overnight. Partition between ethyl ether and water. Separate the organic phase, dry (MgS0 4 ) and evapo- 
rate the solvent in vacuo. Purify by silica gel chromatography to give the title compound. 

Example 11 

ffin{R»V 11bB1-64fSW1Qxo-2^rfaoxvm^^ 
a 1[21benzazepine«3(S)-carb oxy1ic acid, methyl ester 

Scheme G. step a: N-(Phenvlm ethylene) -2-(3-butenv nglvcine methvl ester 

Dissolve diisopropylamine (1 5.4mL, 1 1 0mmol) in tetrahydrofuran (250mL), place under a nitrogen atmosphere and 
cool to -78°C. Add n-butyllithium (39mL of a 2.7M solution in hexane. 105mmol). Stir for 30 minutes and add, by drop- 
wise addition, a solution of N-(phenylmethylene)glycine methyl ester (17.7g, 100mmol) in tetrahydrofuran (25mL). Stir 
for 15 minutes and add 4-bromobutene (13.5g, 100mmol) and allow to warm slowly to room temperature. Add hexam- 
ethylphosphoramide (20mL, lOOmmol) and stir under a nitrogen atmosphere for 3 hours. Pour into water, extract into 
ethyl ether and wash with brine several times. Dry (MgS0 4 ) and evaporate the solvent in vacuo to give the title com- 
pound as an amber oil (25g). 

Scheme G. step b: 2-f3-Butenv»alvcine methyl ester 

Dissolve N-(phenylmethylene)-2-(3-butenyl)glycine methyl ester <25g) in ethyl ether (4O0mL) and stir with 1N 
hydrochloric acid (150mL) and water <150mL). Place under an argon atmosphere and stir for 2 hours. Separate the 
aqueous phase and adjust to pH 9, extract into chloroform, dry and evaporate the solvent in vacuo to give the title com- 
pound as a light oil (4.5g). 

Scheme G. step c: (SVN-r2-M.3-Dihvdro-1.3^ioxo-2H^ 
methyl esters 

Dissolve N-phthaloyl-(S)-phenylalanine (2) <6.0g, 20mmof) and EEDQ (6.0g, 24mmol) in methylene chloride 
(30mL). Add 2-(3-butenyl)glycine methyl ester (3.0g, 21 mmol) and stir for 1 8 hours. Pour into methylene chloride, wash 
with 10% hydrochloric acid (2X100mL) then saturated sodium hydrogen carbonate. Dry and evaporate the solvent in 
yaeufi to give 8.3g yellow oil. Purify by silica gel chromatography (25% ethyl acetate/hexane) to give a diastereomeric 
mixture of the title compounds as a foam {5.2g). 

Scheme G. steod: f SVN-f2-(1.3-Di hydro- 1.3-dioxo-2H-^ methyl 
esters 

Dissolve the diastereomeric mixture of (S)-N-[2-(1,3<Jihydro-1.3«Jioxo-2H^ 
(3-butenyl)-glycine, methyl esters (4.2g. 10mmol) in methylene chloride (100mL) and absolute methanol (10mL).Cool 
to -78°C and treat with ozone until blue. Degas with with oxygen and add methyl sulfide (1 OmL) and pyridine <0:5mL). 
Allow to warm slowly to room temperature and stir for 18 hours. Wash with 10% hydrochloric acid then brine. Dry and 
evaporate the solvent in vacuo to give a diastereomeric mixture of the title compounds as an oil (4.5g). 

Scheme F. step c: (SVN-T2-M .3-Dihvdro-1 .3^ioxo-2H-^ 

carboxvlic acid, methvl ester and (SVN-r2-J1.3-Dihvdro- 1.3-dioxo-2H^ 

dro-2ffil-pvrrolecarboxvlic acid, methvl ester 

Dissolve the diastereomeric mixture of (S)-N-p-(1,3<iihydro-1,3<Jioxo^H-^ 
oxopropyl)giycine, methyl esters (4.5g) in 1 ,1 , 1 -trichloroethane (150mL) and treat with trifluoroacetic acid (0.5mL). Heat 
at reflux for 18 hours, evaporate the solvent and purify by silica gel chromatography (80% ethyl acetate/hexane) to give 
the 2(S)-title compound (700mg) and the-2(R)-title compound <€00mg). 
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SchemeF. Steod: F6a(R*V 1 1bfl*6-KSW1 .3-Di hydro- 1 .3-diaxo-2H-isoindol-2-vm-1 .2.3,5.6.7.11t>-hgpteh Y^rQ-$w 
pyrrQlo[2.1-air2lbenza2epine -3(S)-carboxvlic acid, methyl ester 

Dissolve (S)-N-{2-0 ,3-dihydro-1 ,3<iioxo-2H-isoindol-2-yl)]-1 -oxo-3-phenytpropyl-1 ,2,3-trihydro-2<S)-pyrrolecar- 
boxylic acid, methyl ester (338mg, 0.836mmol) in anhydrous methylene chloride (10mL) and add to trifluorometh- 
anesulfonic acid <5mL). Stir for 3.5 hours, cool in an ice bath and carefully add water (25mL). Extract with ethyl acetate 
(75mL) and wash with saturated sodium hydrogen carbonate (25mL). Dry (Na 2 S0 4 ) and evaporate the solvent in 
vacuo . Purify by silica get chromatography (1 :1 ethyl acetate/hexane to 2:1 ethyl acetate/hexane) to give the title com- 
pound as a white foam (314mg, 93%). 

Scheme F. Step er rSaffi'l 11b ffl-6-KSl-Amino1- 1.2.3 .5.6.7.1 1b-heptahvdro-5-oxo-ovrrolof2 .1 -a1f21benziUePine-3(SV 

carfrpxyiic acitf. methyl ester 

Dissolve [6a(R # ), 1 1bp]-6-{(S)-(1,3^ihydro-1.3<lioxo-2Hssoindol-2-yl)]-1. 2,3,5,6,7,1 1b-heptahydro-5-oxo-pyr- 
rolo[2,1-a][2]benzazepine-3(S)-carboxylic acid, methyl ester (244mg, 0.603mmol) in methanol (3mL) and treat with 
hydrazine monohydrate (0.70mL of a 1 M solution in methanol) and stir at room temperature for 24 hours. Add additional 
hydrazine monohydrate (0.3mL of a 1M solution in methanol) and stir for 48 hours. Filter through filter aid, evaporate 
the solvent in vacuo and add methylene chloride. Filter slowly through a mixture of filter aid and MgS04 then evaporate 
the solvent in vacuo to give the title compound as a yellow oil (1 81 mg). 

Scheme A: f6afFn. 11bB1-6-KSW1-Oxo-2-ca rooxvmeth^ 
PYrrolo[2.1-a1f21benzazepine-3(S)-carboxylic acid, methyl ester 

Dissolve 3i3henyl-2-t-butylcarboxymethylpropionic acid (223mg, 0.845mmol) in methylene chloride (6mL), cool in 
an ice-methanol bath and treat with oxalyl chloride {0.94mL, 1 1 mmol). Stir for 1 .5 hours, evaporate the solvent in vacuo 
at 0-5°C. Dilute the residue with methylene chloride <3mL) and add a solution of [6a(R*) ( 1 1bp]-6-[(S)-amino]- 
1,2,3,5,6,7,1 1l>heptahydro-5-oxo-pyrrolo[2^ acid, methyl ester (155mg, 

0.565mmol) in methylene chloride (6mL). Add pyridine (68^L, 0.85mmol) and stir for 2 hours. Dilute with ethyl acetate 
(60mL) and wash with 1N hydrochloric acid (30mL) and saturated sodium hydrogen carbonate (2X30mL). Dry 
(MgS0 4 ), evaporate the solvent in vacuo and purify by silica gel chromatography to giveJ6a(R*), 1 1bp]-6-J(S)-(1-oxo- 
2-(t-butylcart>oxy)methyl-3-phenylpropyi)amino]-1 ,2,3,5.6.7,1 1b-heptahydro-5-oxo-pyrrolo[2,1-a][2]benzazepine-3(S)- 
carboxylic acid, methyl ester. 

Dissolve [6a(R*). 1 1bp]-6-[<SM1-oxo-2-(t-butylcarboxy^ ,2,3,5,6,7,1 1b-heptahydro- 

5-oxoi)yrTolo[2.1-a][2]berizazepine-3(S)KarbQxylic acid, methyl ester (85mg, 0.163mmol) in methylene chloride (3mL) 
and treat with anisole (0.1 9mL, 1.7mmol). Cool in an ice-methanol bath and add trifluoroacetic acid (0.8mL, 10mmol) 
and stir for 2.5 hours at 0°C. Partition between ethyl acetate (25mL) and brine (15mL). Separate the organic phase and 
wash with brine (15mL). Dry (Na 2 S04), evaporate the solvent in vacuo and purify by silica gel chromatography to give 
the title compound. 

Example 18 

Preparation of ffofFn. 11bBl-6-ffSVf1Qxo-2-carboxvmethvl-3-Dhenvlpropvl)aminoV1, 2.3.5.6.7, 11 b-heptahydrp-5- 
oxo-pvrroloT2.1 -a1f21benzazepine-3fS)-carboxvlic acid 

Dissolve [6a(R*), 1 1 bp]-6-[(S)-(1 K>xo-2-carboxymethyl-3-phenylpropyl)amino]-1 ,2.3.5.6,7, 1 1 b-heptahydro-5-oxo- 
pyrrolo[2,1-a][2]benzazepine-3(S)^rt>oxylic acid, methyl ester (45mg. 0.098mmoO in methanol (1.5mL) and at 0°C 
add 1 N aqueous lithium hydroxide (0.6mL, 0.6mmol). Add tetrahydrofuran to obtain solution (4mL) and stir for 1 7 hours 
at room temperature, cool in an ice bath and add 1N hydrochloric acid <1mL). Partition between methylene chloride 
(30mL) and water (15mL) and separate the organic phase. Dry (Na 2 S0 4 ), evaporate the solvent in vacuo and purify by 
silica gel chromatography to give the title compound. 

In a further embodiment, the present invention provides a pharmaceutical composition useful in inhibiting 
enkephalinase in a patient in need thereof containing an effective enkephalinase inhibitory amount of a compound of 
Formula (I). 

As used herein, the term "patient" refers to warm-blooded animals or mammals, including mice, rats and humans. 
A patient is in need of treatment to inhibit enkephalinase when the patient is suffering from acute or chronic pain and is 
in need of an endorphin- or enkephalin-mediated analgesic effect. In addition, a patient i6 in need of treatment to inhibit 
enkephalinase when the patient is suffering from a disease state characterized by abnormalities in fluid, electrolyte, 
blood pressure, intraocular pressure, renin, or aldosterone homeostasis, such as, but not limited to, hypertension, renal 
diseases, hyperaidosteronemia. cardiac hypertrophy, glaucoma and congestive heart failure. In these instances the 
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patient is in need of an ANP-mediated diuretic, natriuretic, hypotensive. hypoaldosteronemic effect Inhibition of 
enkephalinase would provide an endorphin- or enkephalin-mediated analgesic effect by inhibiting the metabolic degra- 
dation of endorphins and enkephalins. Inhibition of enkephalinase would provide an ANP-mediated diuretic, natriuretic, 
hypotensive, hypoaldosteronemic effect by inhibiting the metabolic degradation of ANP. 
5 In addition, a patient is in need of treatment to inhibit enkephalinase when the patient is in need of an antidepres- 
sant effect or a reduction in severity of withdrawal symptoms associated with termination of opiate or morphine admin- 
istration. 

The identification of those patients who are in need of treatment to inhibit enkephalinase is well within the ability 
and knowledge of one skilled in the art. A clinician skilled in the art can readily identify, by the use of clinical tests, phys- 
io ical examination and medical/family history, those patients who are in need of an endorphin- or enkephalin-mediated 
analgesic effect or who are in need of an ANP-mediated diuretic, natriuretic, hypotensive or hypoaldosteronemic effect. 

An effective enkephalinase inhibitory amount of a compound of Formula (I) is an amount which is effective in inhib- 
iting enkephalinase and in thus inhibiting the metabolic degradation of the naturally-occurring circulating regulatory 
peptides such as the endorphins, including enkephalins, and ANP. Successful treatment is also understood to include 
is prophylaxis in treating a patient in those instances such as. for example, in a preoperative procedure, where a patient 
will be suffering from acute or chronic pain in the near future. 

An effective enkephalinase inhibitory amount of a compound of Formula (I) is an amount which is effective in inhib- 
iting enkephalinase in a patient in need thereof which results, for example, in endorphin- or enkephalin-mediated anal- 
gesic effects or in ANP-mediated diuretic, natriuretic, hypotensive, hypoaldosteronemic effect. 
20 An effective enkephalinase inhibitory dose can be readily determined by the use of conventional techniques and by 
observing results obtained under analogous circumstances. In determining the effective dose, a number of factors are 
considered including, but not limited to: the species of patient; its size, age, and general health; the specific disease 
involved; the degree of or involvement or the severity of the disease; the response of the individual patient; the particular 
compound administered; the mode of administration; the bioavailability characteristics of the preparation administered; 
25 the dose regimen selected; and the use of concomitant medication. 

An effective enkephalinase inhibitory amount of a compound of Formula (I) will generally vary from about 0.01 mil- 
ligram per kilogram of body weight per day (mg/kg/day) to about 20 mg/kgfclay. A daily dose of from about 0.1 mg/kg to 
about 10 mg/kg is preferred. 

In addition, the present invention further provides a pharmaceutical composition useful in inhibiting ACE in a patient 
30 in need thereof, containing an effective ACE inhibitory amount of a compound of Formula (I). A patient is in need of 
treatment to inhibit ACE when the patient is suffering from hypertension, chronic congestive heart failure, hyperaldos- 
teronemia or cognitive disorders. Inhibition of ACE reduces levels of angiotensin II and thus inhibits the vasopressor, 
hypertensive and hyperaldosteronemic effects caused thereby. An effective ACE inhibitory amount of a compound of 
Formula (I) is that amount which is effective in inhibiting ACE in a patient in need thereof which results, for example, in 
35 a hypotensive effect. An effective ACE inhibitory amount and an effective ACE inhibitory dose are the same as that 
described above for an effective enkephalinase inhibitory amount and dose. 

The pharmaceutical compositions containing the compounds of "Formula (I) can be administered in any form or 
mode which makes the compound bioavailable in effective amounts, including oral and parenteral routes. For example, 
they can be administered orally, subcutaneously, intramuscularly, intravenously, transdermal!* intranasally, rectally, and 
40 the like. Oral administration is generally preferred. One skilled in the art of preparing Formulations can readily select the 
proper form and mode of administration depending upon the disease state to be treated, the stage of the disease, and 
other relevant circumstances. 

The pharmaceutical compositions or medicaments are made by combining the compounds of Formula <l) with 
pharmaceutically acceptable carriers or excipients, the proportion and nature of which are determined by the chosen 
45 route of administration, and standard pharmaceutical practice. 

In another embodiment, the present invention provides compositions comprising a compound of Formula (I) in 
admixture or otherwise in association with one or more inert carriers. These compositions are useful, for example, as 
assay standards, as convenient means of making bulk shipments, or as pharmaceutical compositions. An assayable 
amount of a compound of Formula (I) is an amount which is readily measurable by standard assay procedures and 
so techniques as are well known and appreciated by those skilled in the art. Assayable amounts of a compound of Formula 
(0 will generally vary from about 0.001% to about 75% of the composition by weight. Inert carriers can be any material 
which does not degrade or otherwise covalerrtly react with a compound of Formula (I). Examples of suitable inert carri- 
ers are water; aqueous buffers, such as those which are generally useful in High Performance Liquid Chromatography 
(HPLC) analysis; organic solvents, such as acetonitrile. ethyl acetate, hexane and the like; and pharmaceutically 
55 acceptable carriers or excipients. 

More particularly, the present invention provides pharmaceutical compositions comprising an effective amount of a 
compound of Formula (I) in admixture or otherwise in association with one or more pharmaceutically acceptable carri- 
ers or excipients. 

The pharmaceutical compositions or medicaments are prepared in a manner well known in the pharmaceutical art. 
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The carrier or excipient may be a solid, semi-solid, or liquid material which can 6erve as a vehicle or medium for the 
active ingredient Suitable carriers or excipients are well known in the art. The pharmaceutical composition may be 
adapted for oral or parenteral use and may be administered to the patient in the form of tablets, capsules, suppositories, 
solution, suspensions, or the like. 

5 The pharmaceutical compositions may be administered orally, for example, with an inert diluent or with an edible 
carrier. They may be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the compounds of Formula (I) may be incorporated with excipients and used in the form of tablets, tro- 
ches, capsules, elixirs, suspensions, syrups, wafers, chewing gums and the like. These preparations should contain at 
least 4% of the compound of Formula (I), the active ingredient, but may be varied depending upon the particular form 

10 and may conveniently be between 4% to about 70% of the weight of the unit. The amount of the active ingredient 
present in compositions is such that a unit dosage form suitable for administration will be obtained. 

The tablets, pills, capsules, troches and the like may also contain one or more of the following adjuvants: binders, 
such as microcrystaliine cellulose, gum tragacanth or gelatin; excipients. such as starch or lactose, disintegrating 
agents such as alginic acid, Primogel, corn starch and the like; lubricants, such as magnesium stearate or Sterotex; gli- 

75 dants, such as colloidal silicon dioxide; and sweetening agents, such as sucrose or saccharin may be added or flavoring 
agents, such as peppermint, methyl salicylate or orange flavoring. When the dosage unit form is a capsule, it may con- 
tain, in addition to materials of the above type, a liquid carrier such as polyethylene glycol or a fatty oil. Other dosage 
unit forms may contain other various materials which modify the physical form of the dosage unit, for example, as coat- 
ings. Thus, tablets or pills may be coated with sugar, shellac, or other enteric coating agents. A syrup may contain, in 

20 addition to the active ingredient, sucrose as a sweetening agent and certain preservatives, dyes and colorings and fla- 
vors. Materials used in preparing these various compositions should be pharmaceutically pure and non-toxic in the 
amounts used. 

For the purpose of parenteral administration, the compounds of Formula (I) may be incorporated into a solution or 
suspension. These preparations should contain at least 0.1% of a compound of the invention, but may be varied to be 
25 between 0.1 and about 50% of the weight thereof. The amount of the active ingredient present in such compositions is 
such that a suitable dosage will be obtained. 

The solutions or suspensions may also include one or more of the following adjuvants: sterile diluents such as 
water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or other synthetic sol- 
vents; antibacterial agents such as benzyl alcohol or methyl paraben; antioxidants such as ascorbic acid or sodium 
30 bisulfite; chelating agents such as ethylene diaminetetraacetic acid; buffers such as acetates, citrates or phosphates 
and agents for the adjustment of toxicity such as sodium chloride -or dextrose. The parenteral preparation can be 
enclosed in ampules, disposable syringes or multiple dose vials made of glass or plastic. 

As with any group of structurally related compounds which possess a particular generic utility, certain groups and 
configurations are preferred for compounds of Formula (0 in their end-use application. 
35 The compounds of Formula (1) wherein Bj is hydrogen or alkoxy are preferred. "Compounds of Formula (1) wherein 
R 1 and R 3 are hydrogen are preferred. 

It is, of course, understood that the compounds of"*Formula (I) may exist in a variety of isomeric configurations 
including structural as well as stereo isomers. It is further understood that the present invention encompasses those 
compounds of Formula (I) in each of their various structural and stereo isomeric configurations as individual isomers 
40 and as mixtures of isomers. 

The following specific compounds of Formula <1) are particularly preferred in the end-use application of the-com- 
pounds of the present invention: MDL 101 ,287(Example 1). 

The following studies illustrate the utility of the compounds of the present invention as enkephalinase inhibitors and 
as ACE inhibitors. 

45 Enkephalinase is partially purified from rat kidney. The enzyme is extracted from the microvilli fraction by using Tri- 
ton X-100 according to the method of Malfroy and Schwartz [J. Biol. Chem. 25& 14365-14370 (1984)] or by using a 
proteolytic treatment according to the method of Almenoff and Orlowski [Biochem. 22, 590-599 (1983)]. The enzyme is 
further purified by anion exchange chromatography (Mono Q™ column, Pharmacia) using a Pharmacia FPLC system. 
The enzyme activity may be measured by the fluorometric methods of Florentin et al. [Anal. Biochem. 14L 62-69 

so (1984)] or of Almenoff and Orlowski [J. Neurochemistry 42, 151-157 (1984)]. The enzyme is assayed in 50mM HEPES 
buffer (pH 7.4) in a 3.0 mL reaction volume containing 12 jiM of the substrate <Jansyl-D-AlaGly(p-nitro)PheGly 
(K m =40*iM) at 25°C. The substrate^and inhibitor) is added from a concentrated stock solution in DMSO (up to 0.1 mL 
DMSO final volume). The enzyme in a small volume (approximately 0.1 ng of "FPLC purified protein) is added to initiate 
the reaction and the rate of fluorecense increase is recorded continuously using a fluorometer ^excitation at 339nm, 

55 emission at 562nm). 

The enzymatic activity of ACE is monitored using the spectrophotometry substrate described by Holmqidst-et al. 
[Anal. Biochem. 25, 540-548 (1979)] and the buffer system described by Ryan [Methods of ^Enzymatic Analysis, 3rd 
ed., H. U. Bergmeyer, editor; vol. V t Verlag Chemie, Weinheim, 1983, pp. 20-34]. 

The results of the analysis of enzymatic activity as described in Table 2 indicate that the compounds of the present 
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invention are inhibitors of enkephalinase as well as inhibitors of ACE. 



Table 2 



K|*s of Compounds of formula (1 ) as Inhibitors of 
Enkephalinase and of ACE 


Compound of 
Formula (1) 


Enkephalinase. 
Kj(nM) 


ACE, K( (nM) 


101.287 


5 




101,287 = [4S-[4a, 7a(R*), 12bpD-7-[(1-Oxo-2-car- 
boxymethyl-3-phenylpropyl)amino]-1 ,2,3,4,6,7,8.12b- 
octahydro-6-oxopyrido[2,1 -aJ[2Jbenzazepine-4-car- 
boxylic acid 



Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IE, IT, LI, LU, MC, NL, PT, SE, 
1 . A compound of the formula 

Bi 




I. 



wherein 

B 1 and B2 are each independently hydrogen; hydroxy; 

-OR2 wherein R 2 is alky) or an Ar-Y group wherein Ar is a phenyl or naphthyl group unsubsti- 

tuted or substituted with from one to three substituerrts selected from the group consisting of methylenedioxy, 
hydroxy, C 1 -C 4 alkoxy, fluoro and chloro and Y is a hydrogen or C r C 4 alkyl; or, where B 1 and Bg are attached 
to adjacent carbon atoms, B 1 and Bg can be taken together with said adjacent-carbons to form a benzene ring 
or methylenedioxy; 

A is a bond, methylene or oxygen, sulfur or NR 4 or NCOR 5 wherein R4 is hydrogen, a C r C 4 alkyl or an Ar-Y- 

group and R 5 is -CF 3 , a Cj-Ckj alk ^ or *n A^Y- group; 

R 3 is hydrogen or -CH 2 OC(0)C(CH3)3; 

Rt is hydrogen, C r C 4 alkyl or -CH 2 OC(0)-C(CH3)3; and 

n is an integer 1 to 3. 

2. A compound according to Claim 1 wherein A is methylene. 

3. A compound according toOaim 1 or 2 wherein n is 1 . 
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4. A compound according to Claim 1 , 2 or 3 wherein R 1 and R 3 are hydrogen. 

5. A compound according to Claim 1 wherein A is -O-. 

6. A compound according to Claim 1 wherein A is -S-. 

7. A compound according to Claim 1 wherein A is -NH-. 

8. A compound of Claim 1 wherein the compound is [4S-[4a. 7a(R*). 12bp]]-7-[(1 -Oxo-2^rtx>xy^ethy1-3i>henytpro- 
pyr)amino]-1. 2,3.4,6.7,8 ,1 2b-octahydro-6-oxopyrido[2 ,1 -a][2]benzazepine-4-carboxy1ic acid or 

[4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo-2-(pivalo^oxymethyta^ ,2,3,4,6,7,8.12b- 
octahydro^<»xopyricJo[2J-a][2]ben2azepine-4^rboxylic acid, pivaloyloxymethyl ester or 
[4S-[4a, 7a(R*), 12bpj]-7-[(lOxo-2-(methylcarbaxy)met^ 
oxopyrtdo[2,1-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 12bp]]-7-[(10xo-2-(methylcarboxy)methyl-3-phenylpropyl)amino]- 1 ,2,3.4,6.7,8. 12b-octahydro-6- 
oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid, pivaloyloxymethyl ester or 

[4S-[4a, 7a(R*). 12bpj]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyi)amino]-1 ,2,3.4,6,7,8,1 2b-octahydro-6-cxopy- 
rido[2, 1 -a][2]benzazepine-4-carboxylic acid, pivaloyloxymethyl ester or 

[4S-[4a, 7a(R*), 12bpiJ-7-[(1-Oxo-2-(pival(^oxymethyta^ ,2,3,4,6,7,8,12b- 
octahydro-6-oxopyrido[2, 1 -a]{2]benzazepine-4-carboxylic acid or 

[4S-[4a. 7a(R*). 1 2bp]]-7-[(1 -Oxo-2<arboxymethyl-3-phenylpropyl)amino]-3.4 1 6,7,8 f 1 2b-hexahydro-6-oxo-1 H-{1 , 
4]-oxazino[3 l 4-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a. 7a(R*). 12bp]]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyl)amino] -3.4,6, 7,8. ^b-hexahydro-e-oxo-IH-n. 
4]-thiazino[3 ( 4-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 1 2bp]]-7-[(1 -Oxo-2^rboxymethyl-3-phenylpropyi)amino]-3,4,6,7,8,1 2b-hexahydro-6-oxo-1 H-[1 , 
4]-azazino[3,4-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 1 2bp]]-7-[(1 -Oxo-2-c»rboxyTnethy1-3-phenylprop^ 2b-hexahydro-6-oxo-1 H-[1 , 

4]-N 4 -trifluoroacetyl-azazino[3,4-a][2]benzazepine-4-carboxy1ic acid or 

[6a(R*). 1 1bp]-6-t(S)-(1-Oxo-2-carbaxymethyl-3-phenylpropyl)amino]-1. 2,3,5,6,7,11b-heptahydro-5-oxopyrrolo[2, 

1-a][2]benzazepine-3(S)-carboxylic acid, methyl ester or 

[6a(R*), 11bp]-6-[(S)-(1-Oxo^2-c»rtx^methyl-3i)henylpropyl)^ 

1 -a][2]benzazepine-3(S)-carboxy1ic acid. 

9. A pharmaceutical composition containing a compound according to any one of claims 1 to 8. 

10. A pharmaceutical composition according to claim 9 useful in producing an endorphin- or enkephatin-mediated 
analgesic effect. 

11. A pharmaceutical composition according to claim 9 useful in producing an ANP-mediated hypotensive effect 

12. A pharmaceutical composition according to claim 9 useful in producing an ANP-mediated diuretic effect. 

13. A pharmaceutical composition according to claim 9 useful in treating congestive heart failure. 

14. A pharmaceutical composition according to claim 9 useful in inhibiting ACE. 

15. A pharmaceutical composition according to claim 14 useful in producing a hypotensive effect. 

16. A pharmaceutical composition according to claim 14 useful in producing a cognition enhancing effect. 

17. A pharmaceutical composition according to claim 14 useful in treating congestive heart failure. 

18. A composition comprising an assayable amount of a compound of Claim 1 in admixture or otherwise in association 
with an inert carrier. 

19. A pharmaceutical composition according to claim 9 useful in effecting immunosuppression. 
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Claims for the following Contracting State : €S 

1 . A process for preparing the compounds of the formula 



10 



15 




wherein 

B 1 and B2 are each independently hydrogen; hydroxy; 
25 -OR2 wherein R 2 is a C r C 4 alkyl or an Ar-Y group wherein Ar is a phenyl or naphthyl group unsubsti- 

tuted or substituted with from one to three substituents selected from the group consisting of methylenedioxy, 
hydroxy, C^-C A alkoxy, fluoro and chloro and Y is a hydrogen or C r C 4 alkyl; or, where B 1 and B2 are attached 
to adjacent carbon atoms, B 1 and can be taken together with said adjacent carbons to form a benzene ring 
or methylenedioxy; 

30 A is a bond, methylene or oxygen, sulfur or NR 4 or NCOR 5 wherein R4 is hydrogen, a CrC 4 alkyl or an Ar-Y- 

group and 

R 5 is -CF 3 , a C r C 10 alkyl or an Ar-Y- group; 
R 3 ' is hydrogen; 
R 1 * is hydrogen; and 
35 n is an integer 1 to 3, 

comprising reaching a compound of the formula 



AO Bi 



45 



50 




wherein B 1( Bg, A and n are as defined above and R/ is t-butyl with an acid. 
2. A process for preparing the compounds of the formula 
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B 2 



I 



CO2R3 " 



wherein 



B 1 and B2 are each independently hydrogen; hydroxy; 

-OR 2 wherein R2 is a Cy0 4 alky) or an Ar-Y group wherein Ar is as defined in claim 1 and Y is a hydro- 
gen or C r C 4 alkyl; or, where B 1 and B2 are attached to adjacent carbon atoms, B, and B2 can be taken 
together with said adjacent carbons to form a benzene ring or methylenedioxy; 

A is a bond, methylene or oxygen, sulfur or NR4 or NCOR5 wherein R4 is hydrogen, a (VC4 alkyl or an Ar-Y- 
group and 

R5 is -CF 3 , a alkyl or an Ar-Y- group; 
R3" is -CH 2 OC(0)C(CH3) 3 ; 
R^' is -CH20C(0)-C(CH 3 )3; and 
n is an integer 1 to 3, 

comprising reacting a compound of the formula 



wherein B 1( B2, A and n are as defined above and R^ and R 3 are hydrogen with chloromethyl pivalate in the pres- 
ence of a suitable base. 

A process for preparing the compounds of the formula 




B 2 
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Bi 




wherein 

and Bg are each independently hydrogen; hydroxy; 

-OR2 wherein R 2 is a CrC 4 alkyi or an Ar-Y group wherein Ar is as defined in claim 1 and Y is a hydro- 
gen or CrC 4 alkyi; or, where and B2 are attached to adjacent carbon atoms, B t and B2 can be taken 
together with said adjacent carbons to form a benzene ring or methylenedioxy; 

A is a bond, methylene or oxygen, sulfur or NR 4 or NCOR 5 wherein R4 is hydrogen, a-C r C 4 alkyi or an Ar-Y- 
group and 

R 5 is -CF 3> a C r C 10 alkyi or an Ar-Y- group; 
R 3 ' is hydrogen; 
R^is (VC 4 alkyi; and 
n is an integer 1 to 3, 

comprising reacting a compound of the formula 



Hi 




wherein B 1f fy, A, R 3 ' and n are as defined above and Rr is C r C 4 alkyi with palladium/carbon in the presence of 
hydrogen. 

A process for preparing the compounds of the formula 
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Bl 




CO2R3" 



wherein 



B 1 and B2 are each independently hydrogen; hydroxy; 

-OR2 wherein R2 is a O^-C^ alkyl or an Ar-Y group wherein Ar is as defined in claim 1 and Y is a hydro- 
gen or C r C 4 alkyl; or, where B 1 and B2 are attached to adjacent carbon atoms, B 1 and B2 can be taken 
together with said adjacent carbons to form a benzene ring or methylenedioxy; 

A is a bond, methylene or oxygen, suffur or NR4 or NCOR 5 wherein R4 is hydrogen, aC r C 4 alkyl or an Ar-Y- 
group and 

R5 is -CF 3 , a -C 10 alkyl or an Ar-Y- group; 
R 3 " is -CH 2 OC(0)C(CH3) 3 ; 
R^' is C r C 4 alkyl; and 
n is an integer 1 to 3, 

comprising reacting a compound of the formula 



wherein B 1( B2, A, nand R^' are as defined above and R 3 ' is hydrogen with chloromethyl pivalate in the presence 
of a suitable base. 

A process for preparing the compounds of the formula 



Bl 




CO2R3 
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Bl 




wherein 

B 1 and B2 are each independently hydrogen; hydroxy; 

-OR 2 wherein R 2 is a C r C 4 alkyl or an Ar-Y group wherein Ar is as defined in claim 1 and Y is a hydro- 
gen or C r C 4 alkyl; or, where B 1 and are attached to adjacent carbon atoms, B 1 and B2 -can be taken 
together with said adjacent carbons to form a benzene ring or methylenediaxy; 

A is a bond, methylene or oxygen, sulfur or NR 4 or NCOR5 wherein R4 is hydrogen, a€ 1 -C 4 alkyl or an Ar-Y- 
groupand 

R 5 is -CF 3 , a CyCw alkyl or an Ar-Y- group; 
R 3 *is -CH20C(0)C(CH3)3; 
R^ is hydrogen; and 
n is an integer 1 to 3, 

comprising reacting a compound of the formula 



3i 




wherein B 1( B2. A, n and R 3 " are as defined above and R^" is Ci-C 4 alkyl with a base. 
6. A process for preparing the compounds of the formula 
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Bi 




,CHW«:H2)nC02Rl 

CO2R3 



B 2 



I VI 



wherein 



B 1 and B2 are each independently hydrogen; hydroxy; 

-OR 2 wherein R 2 is a C r C 4 alkyl or an Ar-Y group wherein Ar is as defined in claim 1 and Y is a hydro- 
gen or (VC4 alkyl; or, where B 1 and B2 are attached to adjacent carbon atoms. and Bg can be taken 
together with said adjacent carbons to form a benzene ring or methylenedioxy; 

A is a bond, methylene or oxygen, sulfur or NR4 or NCOR 5 wherein R4 is hydrogen, a C r C 4 alkyl or an Ar-Y- 
group and 

R 5 is -CF 3 , a C r C 10 alkyl or an Ar-Y- group; 
R 3 ' is hydrogen; 

Rr is -CH 2 OC(0)-C(CH 3 )3; and 
n is an integer 1 to 3, 

comprising reacting a compound of the formula 



wherein B 1f B 2 , A and n are as defined above, R 3 " is diphenylmethyl and R^ is CH 2 OC(0)-G<CH 3 ) 3 with palla- 
dium/carbon in the presense of hydrogen. 

7. A process according to any one of claims 1 to 6 wherein in the compound prepared A is methylene. 

8. A process according to any one of claims 1 to 7 wherein in the compound prepared n is 1 . 

9. A process according to any one of claims 1 to 6 wherein in the compound prepared A is O-. 

1 0. A process according to any one of claims 1 to 6 wherein in the compound prepared A is -S-. 
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1 1 . A process according to any one of claims 1 to 6 wherein in the compound prepared A is -NH-. 

1 2. A process for the preparation of a compound according to any of Claims 1 to 6 wherein the compound is [4S-[4a, 
7<x(R # ), 1 2bpfl-7-((1 -Oxo-2^cartx)xymethyl-3-phenylproRyl)amino]-1 ,2,3,4,6.7,8, 1 2b-octahydro-6-oxopyrido{2, 1 - 
a][2]ben2azepine-4-cartx)xylic acid or 

[4S-[4a, 7a(R*), 12bp]]-7-[{10xo^^i\aloylaxymethy^ i 2 l 3,4^,7 l 8,12b- 

octahydro-6-oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid, pivaloyioxymethyl ester or 

[4S-[4a, 7a(R*), 12bp]]-7-[(1 Oxo-2-(methylcarbc^)methyl^ ,2 ,3,4,6,7,8, ia)-octahydro-6- 

oxopyridot2.1-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 12bpD-7-((lOxo-2-(methylc»irlx^^ 

oxopyrido[2,1-a][2]benza2epine-4-carboxylic acid, pivaloyioxymethyl ester or 

[4S-[4a. 7a(R*), 12bp]]-7-[(1<)xo-2-carlx»cyn^ 

rido[2 t 1*a][2]benzazepine-4-carboxylic acid, pivaloyioxymethyl ester or 

[4S-(4a. 7a(R*), 12bp]]-7^(1-Oxo-2-(pival<^oxymethyta ,2,3,4,6,7,8,12b- 
octahydro^^opyrido[2,1-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 12bp]]-7-[(1 -Oxo-2<artK>xymethyl-3-phenylpropyl)am^ H-{1 , 

4]K>xazino[3,4-a][2]benza2epine-4-carboxylic acid or 
[4S-[4a, 7a(R*), 12bp]]-7-{(1-Oxo-2-car1x>xymethyl-3-phenyl^^ 
4]-thiazino[3,4-a][2]benzazepine-4-carboxylic acid or 

[4S-[4a, 7a(R*), 12bp]]-7-[(1<)xo-2K»iiX}xymethyl-3-phenylpropyl)amino]-3, 4,6.7,8. 12b-hexahydro-6-oxo-1H-[1, 
4]-azazino[3,4-a][2Jbenzazepine-4-carboxylic acid or 

[4S-{4a, 7a(R*), 1 2bp]]-7-[(1 -Oxo-2-carboxymethyl-3-phenylpropyl)amino] -3,4,6, 7,8, 1 2b-hexahydro-6-oxo-1 hU{1 , 

4]-N 4 -trHluoroacetyl-azazin^3,4-a][2]benzazepine-4<arboxylic acid or 

[6a(R*). 1 1bp]-6-[(S)-(1-Oxo-2-carboxym 

1-a][2]benzazepine-3(S)-carboxylic acid, methyl ester or 

[6a(R*), 11bp]-6-KS)-(1-Oxo-2-<»rtx)xymethyl-3^ 

1-a][2]benzazepine-3(S)-carboxylic acid. 

13. A method for the preparation of a pharmaceutical composition comprising combining a compound prepared 
according to any one of claims 1 to 12 with a pharmaceutical^ acceptable carrier. 

14. The method according to claim 13 wherein the pharmaceutical composition prepared is useful in inhibiting 
enkephalinase. 

15. A method according to claim 13 wherein the pharmaceutical composition prepared is useful in producing an endor- 
phin- or enkephalin-mediated analgesic effect. 

16. A method according to claim 13 wherein the pharmaceutical composition prepared is useful in producing an ANP- 
mediated hypotensive effect. 

17. A method according to claim 13 wherein the pharmaceutical composition prepared is useful in producing an ANP- 
mediated diuretic effect. 

1 8. A method according to claim 1 3 wherein the pharmaceutical composition prepared is useful in the treatment of con- 
gestive heart failure. 

19. A method according to claim 13 wherein the pharmaceutical composition prepared is useful in inhibiting ACE. 

20. A method according to claim 19 wherein the pharmaceutical composition prepared is useful in producing a hypo- 
tensive effect 

21. A method aocording to claim 19 wherein the pharmaceutical composition prepared is useful in producing a cogni- 
tion enhancing effect. 

22. A method according to claim 19 wherein the pharmaceutical composition prepared is useful in treating congestive 
heart failure. 

23. A composition comprising an assayable amount of a compound of claim 1 in admixture or otherwise in association 
with an inert carrier. 
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24. A method according to claim 13 wherein the pharmaceutical composition prepared is useful in effecting immuno- 
suppression. 

Claims for the following Contracting State : GR 
1 . A compound of the formula 



Bi 




I. 



wherein 

B 1 and Bg are each independently hydrogen; hydroxy; 

-OR 2 wherein R 2 is a C r C 4 alkyl or an Ar-Y group wherein Ar is a phenyl or naphthyl group unsubsti- 
tuted or substituted with from one to three substituerrts selected from the group consisting of methyienedioxy. 
hydroxy. CyC 4 alkoxy, fluoro and chloro and Y is a hydrogen or C r C 4 alkyl; or, where and B2 are attached 
to adjacent carbon atoms. B 1 and B2 can be taken together with said adjacent carbons to form a benzene ring 
or methyienedioxy; 

A is a bond, methylene or oxygen, sulfur or NR 4 or NCOR 5 wherein R 4 is hydrogen, aC r C 4 alkyl or an Ar-Y- 

group and R5 is -CF 3 , a-C^C^ alkyl or an Ar-Y- group; 

R 3 is hydrogen or -CH 2 OC(0)C(CH 3 ) 3 ; 

R 1 is hydrogen, C r C 4 alkyl or -CH 2 OC(0)-C(CH 3 ) 3 ; and 

n is an integer 1 to 3. 



2. A compound according to Claim 1 wherein A is methylene. 

3. A compound according to Claim 1 or 2 wherein n is 1 . 

4. A compound according to Claim 1 , 2 or 3 wherein R n and R 3 are hydrogen. 

5. A compound according to Claim 1 wherein A is O-. 

6. A compound according to Claim 1 wherein A is -S-. 

7. A compound according to Claim 1 wherein A is -NH-. 

8. A compound of Claim 1 wherein the compound is [4S-[4a, 7a(R*). 1 2bpfl-7-{(1 -Oxo-2-carboxymethyl-3-phenylpro- 
pyl)amino]-1,2,3 ( 4,6J,8,12b-octar^ acid or 

[4S-[4a. 7a(R*), 12bp]]-7-[(1-Oxo-2-(pivalo^oxy methyl ,2,3,4,6,7,8,12b- 
octahydro^-oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid, pivaloyloxymethyl ester or 
[4S-[4a, 7a(R*). 12bpj>7-[(1-Oxo-2-(methylrarbaxy)met^^ 
oxopyrido[2, 1 -a][2]benzazepine-4-carboxylic acid or 

[4S-{4a. 7a(R*). 12bp]]-7-K1-Oxo-2-(methytorboxy)methyl-3-phenylprcpy0amino]-V 
oxopyrido[2,1-a][2]benzazepine-4-carboxylic acid, pivaloyloxymethyl -ester or 

{4S-[4a. 7a<R*), 12bp]]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyi)amino]-1 .2.3.4,6.7,8. 12b-octahydro-6-axopy- 
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rido[2,1-a][2]benzazepine-4«»rbQxylic acid, pivaloylaxymethyl ester or 
{4S-{4a, 7a(R*), 12bpl]-7-l(10xo-2-(pivaWo^ 
octahydro^-oxopyrido(2,1-ap]ben2azepine-4-carboxyiic acid or 

[4S-[4a, 7a(R*). 1 2bp]]-7-[(1 -Oxo^^rboxymethyl^ijhenylpropylJaminol-a.A.e ,7.8. 1 2b-hexahydro-6-oxo-1 H-[1 , 
4]-oxa2ino[3,4-a][2]ben2azepine-4-cartx)xylic acid or 
[4S-[4<x, 7<x(R*), 12bp]]-7-[(1<)xo-2-carboxyme^ 
4]-thiazino[3,4-a][2]benzazepine-4<arboxylic acid or 

[4S-[4a, 7a(R*), 1 2bpD«7-[(1 -Oxo-2<arboxymethyi-3-phenylpropyl)amino]-3.4,6,7.8. 1 2b-hexahydro-6-oxo-1 H-{1 , 
4]-azazino[3,4-a][2]benza2epine*4-carboxylic acid or 

[4S-[4a, 7a(R*), 1 2bp]]-7-[(1 -Oxo-2-carboxymethy l-3-phenylpropyt)amino]-3.4 ( 6 t 7.8, 1 2b-hexahydro i 6-oxo-1 H-{1 , 

4]-N 4 -trifluoroacetyl-azazino[3,4-a][2]benzazepine^<art>oxyiic acid or 

[6a(R*)» 11bp]-6-[(S)-(1-Oxo-2-carboxym 

1 -a][2]benzazepine-3(S)-carboxylic acid, methyl ester or 

[6a(R*). 1 1 bp]-6-[(S)-(1 Oxo-2-carboxymethyl-3i3henylpropyi)aminoJ-1 ,2,3.5,6,7.1 1 b-heptahydro-5-axopyrrolo[2, 
1-a][2]benzazepine-3(S)-carboxylic acid. 

9. A method for the preparation of a pharmaceutical composition comprising combining a compound according to any 
one of claims 1 to 8 with a pharmaceutical^ acceptable carrier. 

10. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in inhibiting enkephali- 
nase. 

11. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in producing an endor- 
phin- or enkephalin-mediated analgesic effect. 

12. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in producing an ANP- 
mediated hypotensive effect. 

13. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in producing an ANP- 
mediated diuretic effect. 

14. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in treating congestive 
heart failure. 

15. A method according to claim 9 wherein the pharmaceutical composition prepared is useful in inhibiting AGE. 

16. A method according to Claim 15 wherein the pharmaceutical composition prepared is useful in producing a hypo- 
tensive effect 

17. A method according to Claim 15 wherein the pharmaceutical composition prepared is useful in producing a cogni- 
tion enhancing effect. 

18. A method according to Claim 15 wherein the pharmaceutical composition prepared is useful in treating congestive 
heart failure. 

19. A composition comprising an assayable amount of a compound of claim 1 in admixture or otherwise in association 
with an inert carrier. 

20. A method according to Claim 9 wherein the pharmaceutical composition is useful in effecting immunosuppression. 
Patentanspruche 

PatentansprOche fQr folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IE, IT, LI, LU, MC, NL, PT, SE, 

1. Verbindung der Formel 
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10 



is 



20 



7 




0 

CH^lCH 2 )nC02Rl 



C0 2 R3 



in der 



B 1 und jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Rest -OR 2 
bedeuten, wobei R2 einen CrC^Aikylrest Oder einen Rest Ar-Y darstellt, in dem Ar einen unsubstituierten 
Oder mit einem bis drei Substituenten. ausgewahlt aus Methyiendioxy-, Hydroxy-, C r C4-AIkoxy-, Fluor- und 
Chlorresten, substituierten Phenyl- oder Naphthylrest bedeutet. und Y ein Wasserstoffatom oder einen 
25 Alkylrest darstellt; oder in der B t und Bg an benachbarte Kohlenstoffatome gebunden sind und und Bg 

zusammen mit diesen benachbarten Kbhlenstoffatomen einen Benzolring odereine Methylendioxygruppe bil- 
den; 

A eine Bindung, eine Methylengruppe oder ein Sauerstoffatom, Schwefelatom oder einen Rest NR4 oder 
NCOR5 darstellt wobei R4 ein Wasserstoffatom, einen C r C 4 -Alkylrest oder einen Rest Ar-Y- und R 5 eine CF 3 - 
30 Gruppe, einen d -C 10 -Alkyirest oder einen Rest Ar-Y- darstellen; 

R 3 ein Wasserstoffatom oder eine -CH 2 OC(0)C(CH3)3<3iuppe darstellt; 

R n ein Wasserstoffatom, einen C r C 4 -Alkylrest oder eine -C^OCfOJ-CtCHak-Gruppe darstellt; und 
n eine ganze Zahl mit dem Wert 1 bis 3 ist. 

35 2. Verbindung nach Anspruch 1 , wobei A eine Methylengruppe darstellt 

3. Verbindung nach einem der AnsprOche 1 oder 2, wobei n den Wert 1 hat. 

4. Verbindung nach einem der AnsprOche 1 , 2 oder 3, wobei Rj und R 3 ein Wasserstoffatom darstellen. 

40 

5. Verbindung nach Anspruch 1 , wobei A -O- bedeutet. 



6. Verbindung nach Anspruch 1 , wobei A -S- bedeutet. 

45 7. Verbindung nach Anspruch 1 , wobei A -NH- bedeutet. 

8. Verbindung nach Anspruch 1 , namlich [4S-[4o, 7a(R*), 1 2bpfl-7-[(1 -Oxo-2-<»rtx)xymethyl-3-phenylpropyl)amino]- 
1 ^.S^.ej.S.^b-octahydro-e-oxopyridop.l -a][2]benzazepin-4-carbonsaure oder 

[4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo-2-(pivaloyloxymethylcar1x)xy)methyl-3-phenyl^ ,2,3,4,6,7,8,12b- 
so octahydro-6-oxopyrido[2,1 -a][2]benzazepin-4-<»rbonsaurep*rvaIoytoxymethylest^ oder 

[4S-[4a, 7a(R*), 1 2bp]]-7-{(1 -Oxo-2-<methylcarboxy)methy-3-phenylpropyi)amino]-1 ,2,3,4,6.7,8, 1 2b-octahydro-6- 
oxopyrido[2, 1 -a][2]benzazepin-4-carbonsaure oder 

[4S-[4a, 7a(R*), 1 2bp]]-7-[(1 -Oxo-2-(methylcarboxy)methyl-3-phenylpropy0amino]-1 ,2.3,4,6,7,8. 1 2b-octahydro-6- 
oxopyrido[2, 1 -a][2]benzazepin-4K^rbonsaurepivaloyioxymethylester oder 
55 [4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyl)amino]-1 ,2,3,4, 6,7,8,1 2b-octahydro-6-axopy- 
rido[2, 1 -a][2]beruazepin-4<arbonsaurepivaloytoxymethylester oder 

{4&{4a, 7a(R*), 12bp]]-7-[(1-Oxo-2-(pivalo^oxymethyk^^ ,2,3,4,6,7,8,12b- 
octahydro-6-oxopyrido[2,1 -a][2]benzazepin-4-carbonsaure oder 

[4S-[4<x, 7a(R*), 12bp]]-7-[(10xo-2-carboxymethyl-3-phenylpropyl)amino]-3.4^,7, 8,12b-hexahydro-6-oxo-1 H-(1 , 
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4]-oxazino[3,4-a][2Jbenzazepin-4-carbonsaure oder 

[4S-[4a. 7a(R*), 12bp]]-7-I(1<)xo-2-carbaxymethyl^ 8,1 2b-hexahydro-6-oxo-1 H-[1 , 

4]-thia2ino[3.4-a][2]benzazepin-4-cartx)nsaure Oder 

[4S-[4a, 7a(R*). 12bp]]-7-[(1<>xo^-carboxymet^ 8.12b-hexahydro€-oxo-1H-{1, 
4]-azazino[3.4*][2]benzazepin-4-carbonsaureoder 

[4S-(4a, 7a(R*), 12bp]]-7-[(1<>xo^-(»rbaxymethyl-3^h 12b-hexahydro-6-oxo-1 H-^1 , 

4]-N 4 -trKluoracetyl-azazino[3 ( 4-a][2]benzazepin-4-cart)onsaure oder 

[6a(R*). 1 1 bp]-6-[(S)-1 -Oxo-2<artK)xymethyl-3-phenylpropyl)amino]-1 ,2,3,5,6.7. 1 1b-heptahydro-5-oxo-pyrroloI2, 
1-a][2]benzazepin-3(S)-carbonsauremethylester oder 
[6a(R*). 11bp]^[(S)-1-Oxo-2K»rtx>xymeth^ 
1 -a][2]benzazepin-3{S)-carbonsaure. 

9. Arzneimittel, das eine Verbindung nach einem der AnsprQche 1 bis 8 enth&H 

10. Arzneimittel nach Anspruch 9. das geeignet tst. um eine durch Endorphin oder Enkephalin vermittelte, analgeti- 
sche Wirkung zu erzielen. 

11. Arzneimittel nach Anspruch 9, das geeignet tst. um eine durch ANP vermittelte. hypotensive Wirkung zu erzielen. 

12. Arzneimittel nach Anspruch 9, das geeignet ist. um eine durch ANP vermittelte, diuretische Wirkung zu erzielen. 

13. Arzneimittel nach Anspruch 9, das zur Behandlung von Stauungsherzinsuffizienz geeignet ist 

14. Arzneimittel nach Anspruch 9, das zur ACE-Hemmung geeignet ist. 

15. Arzneimittel nach Anspruch 14, das zur Erzielung einer hypotensiven Wirkung geeignet ist. 

16. Arzneimittel nach Anspruch 14, das zur Erzielung einer die Wahrnehmung verstflrkenden Wirkung geeignet ist. 

17. Arzneimittel nach Anspruch 14, das zur Behandlung von Stauungsherzinsuffizienz geeignet ist. 

18. Zusammensetzung, umfassend eine analysierbare Menge einer Verbindung nach Anspruch 1 im Gemisch oder in 
anderer Weise im Verbund mit einem inerten Trager. 

19. Arzneimittel nach Anspruch 9, das geeignet ist, um eine Immunsuppression zu bewirken. 
Patentanspruche fOr folgenden Vertragsstaat : ES 

1 . Verfahren zur Herstellung der Verbindungen der Formel 



Bi und B 2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Rest -OR2 



Bi 




in der 
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bedeuten, wobei R2 einen (^-C^AIkylrest Oder einen Rest Ar-Y darstellt. in dem Ar einen unsubstituierten 
Oder mit einem bis drei Substituenten, ausgewfihlt aus Methyiendioxy-, Hydroxy-, C r C4-AlkDxy-. Fluor- und 
Chlorfesten, substituierten Phenyl- Oder Naphthyirest bedeutet, und Y ein Wasserstoffatom oder einen C r C 4 - 
Alkylrest darstellt; oder in der B 1 und B2 an benachbarte Kohlenstoffatome gebunden sind und B 1 und B2 
5 zusammen mit diesen benachbarten Kbhlenstoffatomen einen Benzolring Oder eine Methylendioxygruppe bil- 

den; 

A eine Bindung, eine Methylengruppe oder ein Sauerstoffatom, Schwefelatom Oder einen Rest NR4 Oder 
NCOR5 darstellt wobei R 4 ein Wasserstoffatom, einenC r C 4 -A!kylrest oder einen Rest Ar-Y- und R 5 eineCF 3 - 
Gruppe. einen CrC^-Alkylrest oder einen Rest Ar-Y- darstellen; 
10 R 3 * ein Wasserstoffatom darstellt; 

R 1 ' ein Wasserstoffatom darstellt; und 

n eine ganze Zahl mit dem Wert 1 bis 3 ist. umfassend 



die Umsetzung einer Verbindung der Formel 

15 

3l 




30 



in der B 1( B2, A und n wie vorstehend definiert sind und R/ eine t-Butylgruppe darstellt, mit einer Saure. 
35 2. Verfahren zur Herstellung der Verbindungen der*Formel 



Bi 




in der 

Bj und B2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Rest -OR 2 
bedeuten, wobei R 2 einen Cj-CVAIkylrest oder einen Rest Ar-Y- darstellt, in dem Ar wie in Anspruch 1 definiert 
ist. und Y ein Wasserstoffatom oder einen -C 4 - Alkylrest darstellt; oder in der B 1 und B2 an benachbarte Koh- 
lenstoffatome gebunden sind und und Ba zusammen mit diesen benachbarten Kohlenstoffatomen einen 
Benzolring oder eine Methylendioxygruppe bilden; 
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A eine Bindung, eine Methylengruppe oder an Sauerstoffatom, Schwefelatom Oder einen Rest NR4 Oder 
NCOR5 darstellt, wobei R4 ein Wasserstoffatom, einen C^-Aikylrest oder einen flest Ar-Y- und R5 eine CF 3 - 
Gruppe. einen C^^-Alkyirest oder einen Rest Ar-Y- darstellen; 
R 3 H eine ^H 2 OC(0)C(CH3) 3 -Gruppe darstellt; 
R," eine -CH 2 OC(0)-C(CH3) 3 -Gfruppe darstellt; und 
n eine ganze Zahl mit dem Wert 1 bis 3 ist, umfassend 

die Umsetzung aner Verbindung der Forme) 



in der B v Bg, A und n wie vorstehend definiert sind und R^ und R 3 ein Wasserstoffatom darstellen, mitChlorme- 
thylpivalat in Gegenwart einer geeigneten Base. 

Verfahren zur Herstellung der Verbindungen der -Formel 



B 1 und Bg jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe: einen Rest ORg 
bedeuten, wobei R 2 einenC^-Alkylrest oder einen Rest Ar-Y darstellt in dem Ar wie in Anspruch 1 definiert 
ist, und Y ein Wasserstoffatom oder einen C r C 4 -AIkylrest darstellt; oder in der B 1 und Bg an benachbarte Koh- 
lenstoffatome gebunden sind und B 1 und Bg zusammen mit diesen benachbarten Kbhlenstoffatomen einen 
Benzolring oder eine Methylendioxygruppe bilden; 

A eine Bindung, eine Methylengruppe oder ein Sauerstoffatom, Schwefelatom oder einen Rest NR4 oder 

NCOR5 darstellt, wobei R 4 ein Wasserstoffatom, einenC r C 4 -Alkylrest oder einen Rest Ar-Y- und R 5 eineCF 3 - 

<3ruppe, einen ^-C^-Alkylrast oder einen Rest Ar-Y- darstellen; 

R 3 * ein Wasserstoffatom darstellt; 

R*,'" einen Cf^-Alkylrest darstellt; und 



Bi 





in der 



41 



EP 0 534 492 B1 

n eine ganze Zahl mtt dem Wert 1 bis 3 ist. umfassend 
die Umsetzung einer Verbindung der Formel 



w 



15 




20 

in der B 1( B2, A, R 3 ' und n wie vorstehend definiert sind und fV' einen C r C 4 -Alky1rest darstellt, mit Palla- 
dium/ Aktivkohle in Gegenwart von Wasserstoff. 

25 4. Verfahren zur Herstellung der Verbindungen der Formel 




in der 

45 

B 1 und B2 jeweils unabhangig voneinander ein Wassersloffatom; eine Hydroxygruppe; einen Rest -OR 2 
bedeuten, wobei R 2 einen Ci -C 4 -Alkylrest Oder einen Rest Ar-Y darstellt, in dem Ar wie in Anspruch 1 definiert 
ist, und Y ein Wasserstoffatom oder einen Ci-C 4 -Alky!rest darstellt; oder in der B 1 und B2 an benachbarte Koh- 
lenstoffatome gebunden sind und B 1 und B2 zusammen mit diesen benachbarten Kohlenstoffatomen einen 

so Benzolring oder eine Methylendioxygruppe bilden; 

A eine Bindung, eine Methylengruppe oder ein Sauerstoffatom, Schwefelatom oder einen Rest NR 4 oder 
NCOR 5 darstellt, wobei R 4 ein Wasserstoffatom, einen C r C 4 -Alkylrest oder einen Rest Ar-Y- und fl 5 eine CF 3 - 
Gruppe, einen C r C 10 -Aikylrest oder einen Rest Ar-Y- darstellen; 
R 3 M eine -CH 2 OC(0)C(CH 3 ) 3 -Gruppe darstellt; 

55 Rr* einen -C 4 -AIkylrest darstellt; und 

n eine ganze Zahl mit dem Wert 1 bis 3 ist, umfassend 

die Umsetzung einer Verbindung der Formel 
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Bi 




in der B 1t A, n und FV" wie vorstehend definiert sind und R 3 ein Wasserstoffatom darstellt, mil Chlormethylpi- 
valat in Gegenwart einer geeigneten Base. 

Verfahren zur Herstellung der Verbindungen der Forme! 



Bi 




in der 

Bi und B2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Rest -OR 2 
bedeuten, wobei R 2 einen -C 4 -Alkylrest oder einen Rest Ar-Y- darstellt, in dem Ar wie in Anspruch 1 definiert 
ist, und Y ein Wasserstoffatom oder einen -C 4 -A!kylrest darstellt; Oder in der B 1 und B2 an benachbarte Koh- 
lenstoffatome gebunden sind und und B2 zusammen mit diesen benachbarten Kohlenstoffatomen einen 
Benzolring oder eine Methyiendioxygruppe bilden; 

A eine Bindung, eine Methytengruppe oder ein Sauerstoffatom, Schwefelatom oder einen Rest NR4 oder 
NCOR5 darstellt, wobei R4 ein Wasserstoffatom, einen -C 4 -Alkylrest oder einen Rest Ar-Y- und R 5 eine CF 3 - 
Gruppe, einen C^jo-Alkylrest oder einen Rest Ar-Y- darstellen; 
R 3 H eine ^H 2 OC(0)C(CH 3 ) 3 -Gruppe darstellt; 

ein Wasserstoffatom darstellt; und 
n eine ganze Zahl mit dem Wert 1 bis 3 ist, umfassend 

die Umsetzung einer Verbindung der Forme! 
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3i 




in der B 1 , B2, A, n und R 3 " wie vorstehend definiert sind und einen CfC^AIkylrest darstellen, mit einer Base. 
Verfahren zur Herstellung der Verbindungen der Formel 



Bi 




in der 

B 1 und B2 jeweils unabhangig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Best OR 2 
bedeuten, wobei R 2 einen Cj-C^AIkylrest Oder einen Rest Ar-Y darstellt, in dem Ar wie in Anspruch 1 definiert 
ist und Y ein Wasserstoffatom oder einen C r C 4 -Alkylrest darstellt; oder in der B-j und B2 an benachbarte Kbh- 
lenstoffatome gebunden sind und B 1 und B2 zusammen mit diesen benachbarten Kohlenstoffatomen einen 
Benzolring oder eine Methylendioxygruppe bilden; 

A eine Bindung, eine Methylengruppe oder ein Sauerstoffatom, Schwefelatom oder einen Rest NR4 oder 

NCOR5 darstellt wobei R4 ein Wasserstoffatom, einenC r C 4 -Alkylrest oder einen Rest Ar-Y- und R 5 eine€F 3 - 

Gruppe, einen (VCuj-Alkylrest oder einen Rest Ar-Y- darstellen; 

R 3 * ein Wasserstoffatom darstellt: 

R^' eine -CH 2 OC(0)-C(CH3)3-Gruppe darstellt: und 

n eine ganze Zahl mit dem Wert 1 bis 3 ist, umfassend 

die Umsetzung einer Verbindung der Formel 
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in der B 1t Bg, A und n wie vorstehend definiert sind und Rr eine - CH20C(0)-C(CH3)3-Gruppe darstellt. mit Pal- 
ladium/Aktivkohle in Gegenwart von Wasserstoff. 

7. Verfahren nach einem der AnsprOche 1 bis 6, wobei in der hergestellten Verbindung A eine Methylengruppe dar- 
stellt 

8. Verfahren nach einem der AnsprOche 1 bis 7, wobei in der hergestellten Verbindung n den Wert 1 hat 

9. Verfahren nach einem der AnsprOche 1 bis 6, wobei in der hergestellten Verbindung A -O- bedeutet 

10. Verfahren nach einem der AnsprOche 1 bis 6, wobei in der hergestellten Verbindung A - S-bedeutet. 

11. Verfahren nach einem der AnsprOche 1 bis 6. wobei in der hergestellten Verbindung A -NH- bedeutet 

12. Verfahren zur Herstellung einer Verbindung nach Anspruch 1 bis 6, nSmlich [4S-[4a, 7a(R*), 12bpiJ-7-[{1"Oxo-2- 
carboxy-methyl-3-phenylpropyl)amino]-1 ,2,3.4,6,7,8, 1 2b-octahydro-6-oxopyrido [2,1-aH2]benzazepin-4-caibon- 
s&ure Oder 

[4S-[4a, 7a(R*), 12bp]]-7^(10xo-2-(pivaioyloxynra .2,3,4,6,7,8,12b- 
octahydro-6-GxopyridcJ2, 1 ^][2]benzazepn^-carbonsaurepivaloyloxymethylester Oder 
[4S-[4a, 7a(R*), 12bp]]-7-[(10xo-2-(methylcarboxy)metty^ 
oxopyrido[2,1 -a][2]benzazepin-4-carbonsaure Oder 

[4S-[4a, 7a(R*), 12bp]]-7-[(1 Oxo-2-(methylcarbaxy)methyl-3-phenylpropyl)arnino]-1 ,2,3,4,6,7,8. 12b-octahydro-6- 
oxopyrido[2, 1 -a][2]benzazepin-4-<^rt)onsaurepi\^oyloxymethylester Oder 

[4S-{4a, 7a(R*). 12bp]]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyi)amino]-1 .2,3,4, 6.7,8,12b-octahydro-6-oxopy- 
rido[2,1 -a][2]benzazepin-4-carbonsaurepivaloyiQxymethylester oder 
[4S-[4a. 7a(R*). 12bpj]-7-{(1<>xo-2-(pivaloyloxymethyl^ 
octahydro-6-oxopyridot2,1 -a][2]benzazepin-4-carbonsdure oder 

[4S-[4a, 7a(R*), 12bpi-7-[(1-Oxo-2-carbaxymethyl-3-phenylpropyl)amino]-3.4,6,7, 8,12b-hexahydro-6-oxo-1H-t1. 
4]-oxazino{3,4-a][2]benzazepin-4-carbonsaure oder 

[4S-[4a, 7a(R*). 12bp]]-7-[<lOxo-2K»rboxymethy)^-phenylpropyl)amino]-3.4,6,7, 8,1 2b-hexahydo-6-oxo-1 H-[1 , 
4]-thiazino[3,4-a][2]benzazepin-4-carbonsdure oder 

[4S-[4a, 7a(R*), 12bpiJ-74(10xo-2-cart>oxyrnethyl-3-phenylpropyOamino]-3.4.6,7, 8,12b-hexahydro-6-oxo-1 H-[1 , 
4]-azazino[3,4-a][2]benzazepin-4-carbonsdure oder 

[4S-(4a, 7a(R*). 12bpj]-7-[(10xo-2-(»rtx)xymetrtyl-3-phenylpropyl)amino]-3. 4,6,7,8, 12b-bexahydro-6-oxo-1H-[1, 
4]-N 4 -trrfluoracetyt-azazino[3,4-a][2]benzazepin-4-carbonsdure oder 

[6a(R*), 1 1 bp]-6-[(S)-1 -Oxo-2-carboxymethyl-3-phenylpropyl)amino]-1 ,2,3,5,6,7, 1 1 b-heptahydro-5-oxo-pyrrolo(2, 
1 -a][2]benzazepin-3(S)-carbonsduremethylester oder 
[6a(R*), 11bp]^-[(S)-lOxo-2«»rboxymethyl-3^ 
1 -aJ[2]benzazepin-3-(S)-carbonsaure. 

13. Verfahren zur Herstellung eines Arzneimittels, umfassend das Kombinieren einer Verbindung nach einem der 
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AnsprOche 1 bis 12 mit einem pharmazeutisch vertraglichen Trftger. 
14. Verfahren nach Anspruch 13. wobei das hergesteltte Arzneimittel zur Hemmung der Enkephalinase geeignet ist. 

s 15. Verfahren nach Anspruch 13, wobei das hergestellte Arzneimittel geeignet tst, urn eine durch Endorphin Oder 
Enkephalin vermittette, analgetische Wirkung zu erzielen. 

16. Verfahren nach Anspruch 13, wobei das hergestellte Arzneimittel geeignet tst, urn eine durch ANP verm'rttelte, 
hypotensive Wirkung zu erzielen. 

10 

17. Verfahren nach Anspruch 13. wobei das hergestellte Arzneimittel geeignet tst urn eine durch ANP vermitteite, 
diuretische Wirkung zu erzielen. 

18. Verfahren nach Anspruch 13, wobei das hergestellte Arzneimittel zur Behandlung von Stauungsherzinsuffizienz 
15 geeignet tst. 

19. Verfahren nach Anspruch 13, wobei das hergestellte Arzneimittel zur ACE-Hemmung geeignet ist. 

20. Verfahren nach Anspruch 19, wobei das hergestellte Arzneimittel zur Erzielung einer hypotenstven Wirkung geeig- 
so net ist 

21. Verfahren nach Anspruch 19, wobei das hergesteltte Arzneimittel zur Erzielung einer die Wahrnehmung verstflr- 
kenden Wirkung geeignet ist. 

25 22. Verfahren nach Anspruch 19, wobei das hergestellte Arzneimittel zur Behandlung von Stauungsherzinsuffizienz 



23. Zusammensetzung, umfassend eine analysierbare Menge einer Verbindung nach Anspruch 1 im<3emisch Oder in 
anderer Weise im Verbund mit einem inerten Trager. 

30 

24. Verfahren nach Anspruch 13, wobei das Arzneimittel geeignet ist, urn eine Immunsuppression zu bewirken. 
PatentansprQche fOr folgenden Vertragsstaat : GR 

35 1. Verbindung der Formel 



geeignet ist. 
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G0 2 R 3 



in der 



B 1 und B2 jeweils unabhfingig voneinander ein Wasserstoffatom; eine Hydroxygruppe; einen Rest -OR 2 
bedeuten, wobei R 2 einen C^C^AIkylrest Oder einen Rest Ar-Y darstellt, in dem Ar einen unsubstituierten 
Oder mit einem bis drei Substituenten, ausgewfihH aus Methylendioxy-, Hydroxy-, C 1 -C 4 -AlkDxy- l Ruor- und 
Chlorresten, substituierten Phenyl- oder Naphthylrest bedeutet, und Y ein Wasserstoffatom oder einen C^ A - 
Alkylrest darstellt; Oder in der B 1 und B2 an benachbarte Kohlenstoffatome gebunden sind und und -82 
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zusammen mit diesen benachbarten Kohlenstoffatomen einen Benzolring oder eine Methyiendioxygruppe Wi- 
den; 

A eine Bindung, eine Methylengruppe Oder ein Sauerstoffatom, Schwefelatom oder einen Rest NR4 oder 
NCOR5 darstellt, wobei R4 ein Wasserstoffatom, einentJi-C^AIkyirest oder einen Rest Ar-Y- und R 5 eine CF 3 - 
Gruppe, einen CT-C^-Alkylrest oder einen Rest Ar-Y- darstellen; 
R 3 ein Wasserstoffatom oder eine -CH20C(0)C(CH 3 )3-Gnjppe darsteltt; 

Ri ein Wasserstoffatom, einen C r C 4 -Alkylrest oder eine -CH 2 OC(0)-C(CH3)3-'Gruppe darstellt; und 
n eine ganze Zahl mit dem Wert 1 bis 3 ist 

2. Verbindung nach Anspruch 1 , wobei A eine Methylengruppe darsteltt. 

3. Verbindung nach einem der AnsprOche 1 oder 2, wobei n den Wert 1 hat, 

4. Verbindung nach einem der AnsprOche 1 , 2 oder 3, wobei R 1 und R3 ein Wasserstoffatom darstellen. 

5. Verbindung nach Anspruch 1 , wobei A -O- bedeutet. 

6. Verbindung nach Anspruch 1 , wobei A -S- bedeutet 

7. Verbindung nach Anspruch 1 , wobei A -NH- bedeutet 

8. Verbindung nach Anspruch 1, nflmlich [4S-[4a, 7a(R*), ia>p]]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyl)amino]- 
1 ,2,3,4,6.7,8, 1 2b-octahydro-6-oxopyrido[2, 1 -a][2]benzazepin-4-carbonsaure oder 

[4S-[4a, 7a(R*). 12bp]]-7-[(1 Oxo-2-(pivalcyloxymethylcanboxy)methyl-3-phenylpropyl)amino]-1 ,2.3.4,6,7.8.12b- 
octahydro-6-oxopyrido[2,1 -a][2]benzazepin-4-carbonsaurepivaloylQxymethylester oder 
[4S-{4a, 7a(R*). 12bp]]-7-[(10xo-2-(methylc»itK>xy)meW 
oxopyrido[2, 1 -a][2Jbenzazepin-4-carbonsaure oder 

[4S-[4a, 7a(R*). 12bp]]-7-[(1 Oxo-2-(methylcaitK^)methyl-3-phenylprcx5yi)amino]-1 ,2.3,4,6,7,8, 12b-octahydro-6- 
oxopyrido[2, 1 -a][2]benzazepin-4-carbonsdurepivaloyloxymethylester oder 

[4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyl)amino]-1 .2.3,4, 6,7,8.1 2b-octahydro-6-oxopy- 
rido[2,1 -a][2]benzazepin-4-carbonsaurepivaloyloxymethylester oder 

[4S-[4a. 7a(R*), 1 2bp]J-7-[(1 -Oxo^-(pi\raloyloxymethylcarboxy)m^ .2,3,4,6,7,8.1 2b- 

oc^hydro-6-^opyrido[2,1-a][2]benzazepin-4-carbonsdure oder 

{4S-[4a, 7a(R*), 12bp]]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyI)amino]-3. 4,6,7, 8,12b-hexahydro-6-axo-1H-[1, 
4]-oxazino[3,4-a][2]benzazepin-4-carbonsaure oder 

[4S-[4a, 7a(R*). 12bpj]-7-[(1-Oxo-2-carboxymethyl-3iDhenylpropyl)aminoJ-3 ( 4,6 i 7. 8,12b-hexahydro-6-oxo-1H-J1, 
4]-thiazinoI3.4-a][2]benzazepin-4-carbonsaure oder 

[4S-[4a, 7a(R*). 12bp]]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyl)amino]-3. 4,6,7, 8,12b-hexahydro-6-oxo-m-(1, 
4]-azazino[3,4-a]t2]benzazepin-4-carbonsaure oder 

[4S-[4a. 7a(R*), 12bp]]-7-[(1-Oxo-2-carboxymethyl-3-phenylpropyl)amino]-3. 4,6,7,8, 1 2b-hexahydro-6-axo-1 H-[1 , 

4]-N 4 -trifluaacetyl-azazino[3,4-a][2]benzazepin-4-carbonsaureoder 

[6a(R*), 11bp]-6-[(S)-1-Oxo-2-carboxymethyl-3-phenylpropyl)amino]-1.2,3,5,6,7,11b-h^ 

1 -a][2]benzazepin-3(S)-carbonsauremethylester oder 

[6a(R*) t 1 1bp]^-[(S)-1-Oxo-2^rtx)xymethyl-3-phenylpropyl)amjno]-1 l 2,3,5,6,7,1 1b-heptahydro-5-oxo-pyrrol<<2, 
1 -a][2]benzazepin-3(S)-carbons&ure 

9. Verfahren zur Herstellung eines Arzneimittels, umfassend das Kombinieren einer Verbindung nach einem der 
AnsprOche 1 bis 8 mit einem pharmazeutisch vertraglichen Trflger. 

10. Verfahren nach Anspruch 9, wobei das hergestellte Arzneimittel zur Hemmung derEnkephalinase geeignet ist. 

1 1 . Verfahren nach Anspruch 9, wobei das hergestellte Arzneimittel geeignet ist. urn eine durch Endorphin oder-Enke- 
phalin vermittelte. analgetische Wirkung zu erzielen. 

12. Verfahren nach Anspruch 9. wobei das hergestellte Arzneimittel geeignet ist, urn eine durch ANP vermittelte, hypo- 
tensive Wirkung zu erzielen. 

13. Verfahren nach Anspruch 9. wobei das hergestellte Arzneim'rttei geeignet ist, urn eine durch ANP vermittelte, diure- 
tische Wirkung zu erzielen. 
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14. Verfahren nach Anspruch 9. wobei das hergestellte Arzneimittel zur Behandlung von Stauungsherzinsuffizienz 
geeignet ist. 

15. Verfahren nach Anspruch 9, wobei das hergestellte Arzneimrttel zur ACE-Hemmung geeignet ist. 

5 

16. Verfahren nach Anspruch 15, wobei das hergesteltte Arzneimittel zur Erzielung einer hypotensiven Wirkung geeig- 
net ist 

17. Verfahren nach Anspruch 15, wobei das hergestellte Arzneimrttel zur Erzielung einer die Wahrnehmung verst&r- 
10 kenden Wirkung geeignet ist. 

18. Verfahren nach Anspruch 15, wobei das hergestellte Arzneimittel zur Behandlung von Stauungsherzinsuffinenz 
geeignet ist. 

is 19. Zusammensetzung, umfassend eine analysierbare Menge einer Verbindung nach Anspruch 1 im<3emisch oder in 
anderer Weise im Verbund mit einem inerten Trflger. 

20. Verfahren nach Anspruch 9, wobei das Arzneimittel geeignet ist, urn eine Immunsuppression zu bewirken. 

20 Revendications 

Revendlcatlons pour les Etats contractants sulvants : AT, BE, CH, DE, DK, FR, GB, IE, IT, LI, LU, MC, NL, PT, SE, 
1 . Compose de fbrmule 

25 



30 



35 



40 




C02R3 



dans laquelle 

45 e\B 2 repr6sentent chacun ind6pendamment un atome dTiydrogfcne. un groupe hydroxy ou *OR 2 , dans 

lequel R 2 reprSsente un groupe alkyle en C v4 ou un groupe Ar-Y, dans lequel Ar represente un groupe ph6nyle 
ou naphtyte non substitu6 ou substitu6 par un a trois substituants choisis dans I'ensemble constitu6 de grou- 
pes m6thyl6nedioxy, hydroxy, alcoxy en C 1 . 4( fluoro et chloro et Y repr6sente un atome d'hydrogfcne ou un 
groupe alkyle en C V4 ; ou, lorsque B 1 et Bg sont attaches a des atomes de carbone adjacents, B t et B2 peu- 

50 vent £tre pris ensemble avec lesdits atomes de carbone adjacents pour former un cycle benzene ou un groupe 

m6thyl&nedioxy ; 

A represente une liaison, un groupe m&hytene, un atome d'oxygfcne, de soufre, NR4 ou NCOR 5 , dans lequel 
R 4 represente un atome d'hydrogfcne, un groupe alkyle en ou un groupe Ar-Y- et R 5 represente -CF 3 ou 
un groupe alkyle en C^io ou un groupe Ar-Y- ; 
55 R 3 repr6sente un atome d'hydrogfcne ou -CH^DCfP)C{CH^ ; 

R, repr6sente un atome d'hydrogfcne. un groupe alkyle enC^ ou -CH20C(0)-C(CH 3 )3 ; 
n est un nombre entier compris erttre 1 et 3. 

2. Compos6 conforme a la revendication 1 , dans lequel A represente un groupe methylene. 
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3. Compose conforms k la revendication 1 ou la revendication 2, dans leque! n vaut 1 . 

4. Compose conforme aux revendications 1 , 2 ou 3, dans lequel R 1 et R 3 representenl des atomes dTiydrogene 

5. Compose conforme k la revendication 1 , dans lequel A reprSsente -O-. 

6. Compos6 conforme k la revendication 1 , dans lequel A reprteente -S-. 

7. Compose conforme k la revendication 1 , dans lequel A repr6sente -NH-. 

8. Compos6 conforme k la revendication 1, te compos6 6tarrt Tacide [4S-I4a,7a(R*) t 12bp]]-7-[(1-oxo-2'Cartx)xym§- 
thyl-3-ph6nylprop\/0amino]-1 ,2,3,4,6,7.8, 12b-octahydro-6-oxopyrido[2, 1 -a][2]beiTzaz6pine-4-carboxylique ou 
Tacide [4S-[4a.7a(R*). 1 2bpfl-7-[(1 -oxo-2-(pivaloy!oxym6tty^ 2,3,4,6,7,8, 
12bKX^hydro^-cxopyrido[2,1-a][2]benzaz6pine^-c»rboxylique, ester pivaloyloxym6thylique ou 

Tacide [4S-[4a,7a(R0,12bp]]-7^(1-axo-2-(m6th^ 
hydro-6-axopyrido[2, 1 -a][2]benzazepine-4-carboxylique ou 
Tacide [4S-[4a,7a(R*),12bp]]-7-[(1-cxo-2-(m&hyta^ 

hydro-6-oxopyrido[2,1-a][2]benzazepine-4-carboxylique, ester pivaloyloxym§thylique ou 

Tacide [4S-[4a,7a(R*) ( 1 2bpD-7-[(1 -oxo-2^rboxym§thyl^-ph6nylpropyl)amino)-1 ,2,3,4,6,7,8,1 2b-octahydro-6- 
oxopyrido[2,1-a][2]benzaz6pine-4-carboxylique. ester pivaloyloxymgthylique ou 

Tacide [4S-[4a.7a(R*). 1 2bpfl-7-[(1 -oxo-2-(pivaloylaxym6thylcaitoxy)m^ ,2,3,4,6,7,8, 

12b-octahydro-6-oxopyrido[2,1 -a][2]benzaz6pine-4-carboxylique ou 

Tacide [4S-[4a,7a(R^.12bp]]-7H(1^xo-2-carboxy^^ 

1 H-[1 ,4]-oxazino[3,4-a][2]benzaz6pine-4-carboxyIique ou 

Tacide [4S-[4aJa(R*),12bp]]-7l(lK>xo-2-carbo^ 

1 H-[1 ,4]-thiazino[3,4-a][2Jbenzaz6pine-4-carboxylique ou 

Tacide [4S-[4a,7a(R0,12bp]]-7-[(1«>xo-2^ 

1 H-[1 ( 4]-azazino[3,4-a][2]benzazepine-4-carboxylique ou 

Tacide [4S-[4a,7a(R^.12bp]]-7l(1«>xo-2K»r^ 

1 H-[1 ,4]-N 4 4rifluoroac6tyl-azazinoP,4-a][2]benzaz6pine^carboxylique ou 

l.acide [6a t (R*).1 1bp]-6-[(S)-1-oxo-2K*rt»^ ,2,3,5,6.7,1 1 b-heptahydro-5-oxo-pyr- 

rolo[2,1-a][2]benzazipine-3(S)-carboxylique, ester methylique ou 

Tacide [6ct,(R*) P 1 1 bp]-6-[(S)-1 K)xo-2-cartK3^6%l-3^h^yIpit>pyl)amino]-1 ,2,3.5.6,7,1 1 b-heptahydro-5«>xopyr- 
rolo[2 ( 1-a][2]benzaz6pine-3(S)-carboxy1ique. 

9. Composition pharmaceutique contenant un compos6 conforme k Tune queiconque des revendications 1 k 8. 

10. Composition pharmaceutique conforme k la revendication 9, pouvant 6tre utilis6e pourproduire un effet analg6si- 
que k mediation par une endorphine ou une enkephaline. 

1 1 . Composition pharmaceutique conforme k la revendication 9, pouvant §tre utilis6e pour produire un effet hypotensif 
a mediation par I'ANR 

1 2. Composition pharmaceutique conforme k la revendication 9, pouvant fitre utilis6e pour produire un effet diur6tique 
a mediation par I'ANR 

13. Composition pharmaceutique conforme k \k revendication 9, pouvant Stre utilise pour traiter Tinsuffisance-cardia- 
que congestive. 

14. Composition pharmaceutique conforme k la revendication 9. pouvant §tre utilis§e pour inhiber TACE. 

15. Composition pharmaceutique conforme k la revendication 14, pouvant fetre utilis6e pour produire un effet hypoten- 
sif. 

1 6. Composition pharmaceutique conforme k la revendication 14, pouvant fetre utilis6e pour produire un effet d'am6lio- 
ration de la cognition. 

17. Composition pharmaceutique conforme a la revendication 14, pouvant fitre utilis6e pour traiter Tinsuffeance car- 
diaque congestive. 
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18. Composition comprenant une quantity dosable d'un compos6 de la revendication 1 en melange ou autre associa- 
tion avec un v6hicule inerte. 

19. Composition pharmaceutique conforme a la revendication 9. pouvant Gtre utilis6e pour effectuer une immunosup- 
pression. 

Revendications pour I'Etat contractant suivant : ES 
1 . Proc6d6 de preparation des compos6es de formule 



B 1 et Bs repr6sentent chacun ind6pendamment un atome d'hydrogfcne, un groupe hydroxy ou *OR 2 , dans 
tequel R2 repr6sente un groupe alkyle en C<|_4 ou un groupe Ar-Y, dans lequel Ar repr6sehte un groupe ph6nyle 
ou naphtyle non substitu6 ou substitu6 par un d trois substrtuants choisis dans rensemble constitu6 de grou- 
pes m§thyl6nediaxy ( hydroxy, alcoxy en C^, fluoro et chloro et Y repr6sente un atome dliydrogdne ou un 
groupe alkyle en C^. 4 ; ou. lorsque B 1 et 62 sont attaches a des atomes de carbone adjacents, B 1 et peu- 
vent §tre pris ensemble avec lendits atomes de carbone adjacents pour former un cycle benzene ou un groupe 
m6thyl6nedioxy ; 

A repr6sente une liaison, un groupe m6thyl6ne, un atome d'oxyggne, de soufre. NR 4 ou NCOR 5 , dans lequel 
R4 repr6sente un atome d'hydrogfcne, un groupe alkyle en C1.4 ou un groupe Ar-Y- et R 5 repr6sente -CF 3 ou 
un groupe alkyle en C^ 0 ou un groupe Ar-Y- ; 
R 3 ' repr^sente un atome d'hydrogfcne ; 
Ri ' repr6sente un atome d'hydroggne et 
n est un nombre entier compris errtre 1 et 3 

comprenant la reaction d'un compost de formule 



8i 




dans laquelle 
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dans laquelle B,, Bj, A et n sort tele que defirus ci-dessus et R t " represente un groupe tertio-butyle. 
avec un actde. 



Procede de preparation des composes de formule 



3l 





go,r 3 " 



dans laquelle 



B-i et B2 representent chacun independamment un atome d'hydrogene, un groupe hydroxy ou -OR 2 , dans 
lequel R2 represents un groupe alkyle en ou un groupe Ar-Y, dans lequel Ar est tel que defini dans la 
revendtcation 1 et Y represente un atome d'hydrogene ou un groupe alkyle en ; ou, lorsque B 1 et-Bg sorrt 
attaches & des atomes de carbone adjacents, B 1 et B 2 peuvent etre pris ensemble avec lesdrts atomes de car- 
bone adjacents pour former un cycle benzene ou un groupe methylenedioxy ; 

A represente une liaison, un groupe methylene, un atome d'oxygene, de soufre, NR4 ou NCOR5, dans lequel 
R4 repr§serrte un atome d'hydrogene, un groupe alkyle en ou un groupe Ar-Y- et R 5 represerrte -CF3 ou 
un groupe alkyle en C^io ou un groupe Ar-Y-; 
R 3 M represente -CH 2 OC(0)C(CH3)3 ; 
R 1 " represente -CH 2 OC(0)-C(CH 3 ) 3 ; et 
n est un nombre entier compris entre 1 et 3 ; 

comprenarrt la reaction d'un compose de formule 



dans laquelle B 1( B2, A et n sont tels que d6finis cWessus et Rj' et R 3 ' representent un atome d'hydrogene, 
avec du pivalate de chloromSthyle en presence d'une base appropriee. 

Procede de preparation des composes de formule 




_ * 



i 
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3i 




dans laquelle 



B 1 et B 2 represented chacun independamment un atome d'hydrogdne, un groupe hydroxy ou -OR 2 , dans 
lequel R 2 represente un groupe alkyle en Cj.4 ou un groupe Ar-Y dans lequel Ar est tel que defini dans la 
revendication 1 et Y represente un atome d'hydrogfcne ou un groupe alkyle enO^ ; ou, lorsque B 1 et B2 sont 
attaches d des atomes de carbone adjacents, B 1 et B2 peuvent 6tre pris ensemble avec lesdits atomes decar- 
bone adjacents pour former un cycle benzene ou un groupe m6thyl£nedioxy ; 

A represents une liaison, un groupe methylene, un atome d'oxyg^ne, de soufre, NR 4 ou NCOR 5 , dans lequel 
R 4 represente un atome d'hydrogfcne, un groupe alkyle enC^ ou un groupe Ar-Y- et R 5 represente -CF 3 ou 
un groupe alkyle en C^o ou un groupe Ar-Y ; 
R 3 ' represents un atome d'hydrogene ; 
R^" represente un groupe alkyle en Cv 4( et 
n est un nombre entier compris entre 1 et 3 ; 

comprenant la reaction d'un compose de formule 



dans laquelle B 1( B2, A et R 3 ' et n sont tels que dfefinis ci-dessus et R/' represente un groupe alkyle en C^, avec 
du palladium/carbone en presence d'hydrogene. 

Proc6d6 de preparation des composes de formule 
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r < 




dans laquelle 



Bt et B2 repr6sentent chacun inctependamment un atome d'hydrogfcne, un groups hydroxy ou -OR 2 , dans 
lequel R 2 repr£sente un groupe alkyle en ou un groupe Ar-Y, dans lequel Ar est tel que d#ini dans la 
revendication 1 et Y represents un atome d'hydrog^ne ou un groupe alkyle en ; ou. lorsque 6^62 sont 
attaches & des atomes de carbone adjacents, et B 2 peuvent £tre pris ensemble avec lesdrts atomes de car- 
bone adjacents pour former un cycle benzene ou un groupe m£thyl6nediaxy ; 

A repr6sente une liaison, un groupe methylene, un atome d'oxygdne, de soufre, NR4 ou NCOR5, dans lequel 

R 4 repr6sente un atome d'hydrogfene, un groupe alkyle en 0^4 ou un groupe Ar-Y et R5 reprfeente *CF 3 ou 

un groupe alkyle en C^q ou un groupe Ar-Y- ; 

R 3 " repr6sente -CHgOCXOJCfCHafe ; 

R^ repr6sente un groupe alkyle en C v4 ; et 

n est un nombre entier compris entre 1 et 3, 

comprenant la reaction d'un compose de formule 



dans laquelle B 1t B 2 , A, n et R 1 w> sont tels que dSfinis ci-dessus et R 3 * represente un atome d'hydrogene. avec du 
pivalate de chloromethyle en presence d'une base appropri6e. 

Proc6d6 de preparation des composes de formule 
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I 



V 



dans laquelle 



B 1 et B2 represented chacun independamment un atome dtiydrogene, un groups hydroxy ou -OR2, dans 
lequel R 2 represente un groupe alkyle en C^, A ou un groupe Ar-Y, dans lequel Ar est tel que delini dans la 
revendication 1 et Y repr6sente un atome d, hydrogens ou un groupe alkyle en C 1v4 ; ou, lorsque B 1 et B2 sont 
attaches & des atomes de carbone adjacents, B 1 et B2 peuvent etre pris ensemble avec lesdits atomes de car- 
bone adjacents pour former un cycle benzene ou un groupe methylenedioxy ; 

A represents une liaison, un groupe methylene, un atome d'oxygene, de soufre, NR 4 ou NCOR5, dans tequel 
R 4 represents un atome d'hydrogene, un groupe alkyle en ou un groupe Ar-Y- et R 5 represents -CF 3 ou 
un groupe alkyle en C-mq ou un groupe Ar-Y ; 
R 3 " repr6sente -CH 2 OC(0)C(CH3) 3 ; 
R^ represente un atome d'hydrogene ; et 
n est un nombre entier compris entre 1 et 3. 

comprenant la reaction d'un compose de formule 



dans laquelle B 1t B2, A, n et R 3 " sont tels que definis ci-dessus et Ri m represente un groupe alkyle enC^. 
avec une base. 

Precede de preparation des composes de formule 
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10 



15 



20 



25 



30 



-VI 



dans laquelle 

B 1 et B2 repr6sentent chacun independamment un atome d'hydrogene, un groupe hydroxy ou -OR2. dans 
lequel R 2 represent e un groupe alkyle en ou un groupe Ar-Y, dans lequel Ar est tel que defini dans la 
revendication 1 et Y represente un atome d'hydrogene ou un groupe alkyle en ; ou, torsque Bj et B2 sont 
attaches k des atomes de carbone adjacents, B 1 et B 2 peuvent fetre pris ensemble avec lesdits atomes de car- 
bone adjacents pour former un cycle benzene ou un groupe methyienedioxy ; 

A represents une liaison, un groupe methylene, un atome d'oxygene, de soufre, NR4 ou NCOR 5 , dans lequel 
R4 represente un atome d'hydrogene, un groupe alkyle en 0^4 ou un groupe Ar-Y- et R 5 represente -CF3, ou 
un groupe alkyle en C 1910 ou un groupe Ar-Y- ; 
R 3 * represente un atome d'hydrogene ; 
Rr represente -CH 2 OC(0)-C(CH3)3 ; et 
n est un nombre entier compris entre 1 et 3. 

comprenarrt la reaction d'un compose de formule 



35 



40 



45 




dans laquelle B 1f B2, A et n sont tels que d6finis ci-dessus, R 3 " represente diphenylemethyl et R-f represente 
CH20C(0)C(CH3>3, 
so avec du palladium/carbone en presence d'hydrogene. 

7. Procexte corrforme & Tune quelconque des revendications 1 d 6, dans lequel, dans le compose prepare, A repre- 
sente un groupe methylene. 

55 8. Procede conforme & Tune quelconque des revendications 1 & 7, dans lequel, dans le compose prepare, n vaut 1 . 

9. Proc6d§ conforme & Tune quelconque des revendications 1 d 6, dans lequel, dans le compose prepare, A repre- 
sente -0-. 
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10. Proc6d6 conforme k Tune quelconque des revendicatlons 1 k 6, dans lequel, dans le compose prepare, A repre- 
sents -S-. 

11. Proc6d6 conforme k Tune quelconque des revendications 1 k 6. dans lequel, dans le compost prepare, A repre- 
sente -NH-. 

12. Proc6d6 de preparation d'un compost conforme k Tune quelconque des revendications 1 k 6. le compose etant 
I'acide [4S-[4a, 7a(R*), 12bpD-7-[(1-oxo-2<arboxym6tl^ 
oxopyrido[2,1-a][2]benzazepine-4-carboxylique ou 

I'acide [4S-[4ct,7a(R*), 1 2bpj-7-[(1 -oxo-2-(pivalcyloxym6thylcartx>^ ,2,3,4,6,7.8. 
12bKX^hydro^^xopyrido[2,1-a][2]benzazepine^-carboxylique, ester pivaloyloxymethyiique ou 
I'acide [4S-[4a,7a(R*),12bp]]-7-[(1-oxo-2-(m6tr^ 
hydro-6-oxopyrido[2 ( 1 -a]t2]benzaz6pine-4-carboxylique ou 
I'acide [4S^4a,7a<R0,12bp]]-74(1-<wo-2-(metty^^ 

hydro-6-Qxopyrido[2,1-a][2]benzazepine-4-carboxylique. ester pivaloylaxym6thylique ou 

I'acide [4S-[4a,7a(R*), 1 2bp]]-7-[(1 -oxo-2-carboxym6thyl-3-ph6nylprcpy0amino]-1 £.3,4.6,7,8, 1 2b-octahydro-6- 
oxopyrido[2,1-a][2]benzaz6pine-4-carboxylique, ester pivaloyloxymethyiique ou 

I'acide [4S-[4a,7ct(R*). 1 2bp]]-7-[(1 -oxo-2-(pivaloyloxymethylcarboxy)m6thyl-3-phenylpropyl)amirx>]-1 .2,3,4,6,7,8, 

1 2b-octahydro-6-oxopyrido[2, 1 -a][2]benzazepine-4-carboxylique ou 

I'acide [4S^4a.7a(R*) f 12bp]]-7^(1-oxo-2-carbQxymeth^ 

1 H-[1 ,4]-oxazino[3.4-a][2]benzaz6pine-4-carboxylique ou 

I'acide [4S-[4a.7a(R^ f 12bp]]-74(1<>xo-2«»rb^ 

1 H-[1 ,4]-thiazino[3,4-a][2]benzazepine-4-carboxylique ou 

I'acide [4S^4a,7a(R*).12bp]]-7-[(lK>xo-2-<»rboxym6tt^ 

1 H-[1 ,4]-azazino[3,4-a][2]benzazepine-4-carboxylique ou 

I'acide [4S^4a.7a(R^ t 12bp]]-74(lK>xo-2«»rboxyme^ 

1 H-[1 ,4]-N 4 -trHluoroacetyl-azazin<<3,4^][2]benzazepine-4-cartx)xylique ou 

I'acide [6c^(R*),1 1bp]-6-[(S)-1^xo-2-carboxym 

rolo[2,1-a][2]benzazepine-3(S)-carboxyltque, ester methylique ou 

I'acide [6a,(R*),11bp]-6-[(S)-1-oxo-2^rtx)x^ 

rolo[2.1-a][2]benzaz6pine-3(S)-carboxylique. 

13. Procede de preparation d'une composition pharmaceutique comprenant la combinaison d'un -compose prepare 
conformement k Tune quelconque des revendications 1 & 12 avec un vehicule acceptable du point de vue pharma- 
ceutique. 

14. Procede conforme k la revendication 13, dans lequel la composition pharmaceutique prepare peut etre utilis6e 
pour inhiber I'enkephalinase. 

15. Procede conforme k la revendication 13, dans lequel la composition pharmaceutique preparee peut fetre utilisee 
pour produire un effet analgesique k mediation par une endorphine ou une enkephalins. 

16. Procede conforme k la revendication 13, dans lequel la composition pharmaceutique preparee peut Stre utilisee 
pour produire un effet hypotensif k mediation par I'ANP. 

17. Procede conforme k la revendication 13, dans lequel la composition pharmaceutique preparee peut fitre utilisee 
pour produire un effet diruretique k mediation par I'ANP. 

18. Procede conforme k la revendication 13, dans lequel la composition pharmaceutique preparee peut etre utilisee 
pour traiter I'insuffisance cardiaque congestive. 

19. Procede conforme k la revendication 13, dans lequel la composition pharmaceutique preparee peut £tre utilisee 
pour inhiber I'ACE. 

20. Procede conforme k la revendication 19. dans lequel la composition pharmaceutique preparee peut &tre utilisee 
pour produire un effet hypotensif. 

21. Procede -conforme k la revendication 19, dans lequel la composition pharmaceutique preparee peut fitre utilisee 
pour produire un effet d'ameiioration de la cognition. 
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22. Proc6d6 oonforme k la revendication 19. dans lequel la composition pharmaceutique pr6par6e peut 6tre utilises 
pour trailer I'insuffisance cardiaque congestive. 

23. Composition comprenant une quantity dosable d'un compose de la revendication 1 en melange ou autre associa- 
tion avec un vehicule inerte. 

24. Proc6d6 conforme k la revendication 13 dans lequel la composition pharmaceutique peut etre utilisee pour effec- 
tuer une immunosuppression. 

Revendlcatlons pour I'Etat contractant sulvant : GR 

1. Compose de formule 



B 1 et B2 repr6sentent chacun independamment un atome d'hydrogene. un groupe hydroxy ou -OR 2 , dans 
lequel R 2 represente un coupe alkyle en ^.4 ou un groupe Ar-Y, dans lequel Ar represente un groupe phenyie 
ou naphtyle non substitu6 ou substitue par un k trois substituants choisis dans I'ensemble constitue de grou- 
pes m6thylenedioxy, hydroxy, alcoxy en C^, fluoro et chloro et Y represente un atome d'hydrogene ou *in 
groupe alkyle en ; ou. lorsque B 1 et B2 sont attaches k des atomes de carbone adjacents, B 1 et 62 peu- 
vent §tre pris ensemble avec lesdits atomes de carbone adjacents pour former un cycle benzene ou un groupe 
m6thylenedioxy ; 

A represente une liaison, un groupe methylene, un atome d'oxygene, de soufre. NR4 ou NCOR 5 , dans lequel 
R 4 represente un atome d'hydrogene, un groupe alkyle en C1.4 ou un groupe Ar-Y- et R5 represente -CF3 ou 
un groupe alkyle eu C^o ou un groupe Ar-Y- ; 
R 3 represente un atome d'hydrogene ou -CH 2 OC(0)C(CH3) ; 

Rt represente un atome d'hydrogene. un groupe allele en ou-CHgOCfOl-CfCHjjJa. et 
n est un nombre entier compris entre 1 et 3. 

2. Compose conforme a la revendication 1 , dans lequel A represente un groupe methylene. 

3. Compose conforme a ta revendication 1 ou la revendication 2, dans lequel n vaut 1 . 

4. Compose conforme aux revendications 1 , 2 ou 3, dans lequel Rt et R 3 representent des atomes d'hydrogene. 

5. Compose conforme k la revendication 1 , dans lequel A represente -0-. 

6. Compose conforme a la revendication 1 , dans lequel A represente -S-. 

7. Compose conforme a ta revendication 1 , dans lequel A represente- -NH-. 

8. Compose conforme a la revendication 1, le compose .etant I'acide [4S-[4a,7a(R*),12bpi]-7-[(1-Qxo-2^carboxym6- 
thyl-3-ph6nylpropy0amino]-1 ,2,3,4,6.7,8. 12b-octahydro-6-oxopyrido(2 t 1 -a][2]benzazepine-4K»rboxylique ou 




dans laquelle 



57 



EP 0 534 492 B1 

I'acide [4S-[4a.7a(R*), 1 2bp]]-7-f(1 -oxo-2-(pivaloyloxym6thyk»rb^ ,2,3,4,6,7,8. 
12bKxnahydro^HDxopyrido[2,1-a][2]benzaz^ine^<artxixy1ique, ester pivaloyloxym6thyiique ou 
I'acide [4S-[4a,7a( R*), 1 2bpj]-7-[(1 ^o-2^m6thylcartxjxy)m6thyl-3i3h6nylpropy0amino]- 1 ,2,3,4,6,7,8, 1 2b-octa- 
hydro-6-oxopyrido[2,1 -a][2]benzaz6pine-4-carboxyIique ou 

I'acide [4S-[4a,7a(R*),12bp]]-7-[(1 -oxo-2-(m6thyicatta)cy)m6tty^ ,2,3,4,6,7,8,126-0013- 
hydro-6-oxopyrido[2,1-a][2]ben2a26pine-4-carboxylique, ester pivaloyloxym6thylique ou 
I'acide [4S-t4a,7a(R*),12bpl]-7-[(1-oxo-2H»it^^ 
oxopyrido[2,1-a][2]ben2az6pine-4-carboxylique ( ester pivaloyloxymGthylique ou 

I'acide [4S-{4a Ja(R*).12bpi]-7-[(lK>xo-2-(pivaloyloxyme^^ 1 .2,3.4,6,7.8, 

12b-octariydro-6-oxopyrido[2,1 -a][2]benzaz6pine-4-cartxwylique ou 

I'acide [4S-{4a.7a(R^,12bp]]-7^(1-oxo-2<»rboxym6thyl-3-ph6nytpropyl)am 

1 H-[1 ,4]-oxazino[3.4-a][2]benza26pine-4-carboxylique ou 

I'acide [4S44a,7a(R^,12bpj]-7H(1^xo-2-cart^meW^ 

1 H-[1 ,4]-thiazino[3 ( 4-a][2]benzaz6pine-4-carboxylique ou 

I'acide [4S-[4a,7a(R0,12bPH-7-[(lK>xo-2K»rtx)xym6^ 

1 H-[1 ,4]-azazino[3 ( 4-a][2]benzaz6pine-4-carboxylique ou 

I'acide [4S-[4a,7a(R0.12bp]]-7-l(lKWO-2-carboxym 

1 H-[1 ,4]-N 4 -trif luoroac6tyl-azazino[3,4-a][2]benzaz6pine-4-carboxylique ou 

I'acide [6a,(R^.11bPK-[(S)-1-oxo-2Kttrboxynr^ 

roto[2,1-a][2]benzaz6pine-3(S)-carboxyrque, ester m6thyiique ou 

I'acide [6a,(R*).1 1bp]^4(S)-1-oxo-2K»rt^m6triyl-3^h6i^^ 

roio[2,1 -a][2]benzaz6pine-3(S)-carboxylque. 

9. Proc6de de preparation d'une composition pharmaceutique comprenant la combinaison d'un compost conforme a 
Tune quelconque des revendications 1 a 8 avec un v6hicule acceptable du pont de vue pharmaceutique. 

10. Proc6d6 conforme a la revendication 9, dans lequel la composition pharmaceutique pr6par6e peut 6tre utilise 
pour inhiber I'enk6phalinase. 

11. Proc6d6 conforme a la revendication 9, dans lequel la composition pharmaceutique pr6par6e peut etre utilis£e 
pour produire un effet analg6sique a mediation par une endorphins ou une enk6phaline. 

12. Proc6d6 conforme a la revendication 9, dans lequel la composition pharmaceutique pr6par6e peut fitre utilise 
pour produire un effet hypotensif a m6diation par PANR 

13. Proc6d6 conforme a la revendication 9, dans lequet la composition pharmaceutique pr6par6e peut fitre utilise 
pour produire un effet diur&ique a mediation par I'ANP. 

14. Proc6d6 conforme a la revendication 9, dans lequel la composition pharmaceutique pr£par£e peut §tre utilise 
pour trarter I'insuffisance cardiaque congestive. 

15. Proc6d6 conforme a la revendication 9, dans lequel la composition pharmaceutique pr6par6e peut 6tre utilise 
pour inhiber PACE. 

16. Proc6d6 conforme a la revendication 15, dans lequel la composition pharmaceutique pr6par£e peut €tre utilise 
pour produire un effet hypotensif. 

17. Proc6d6 conforme a la revendication 15, dans lequel la composition pharmaceutique pr6par6e peut 6tre utiiis6e 
pour produire un effet d'am6lioration de la cognition. 

18. Proc6d6 conforme a la revendication 15, dans lequel la composition pharmaceutique pr6par6e peut 6tre utilis6e 
pour traiter I'insuffisance cardiaque congestive. 

19. Composition comprenant une quantity dosabie d'un compose de la revendication 1 en melange ou autre associa- 
tion avec un v6hicule inerte. 

20. Proc6d6 conforme a la revendication 9 dans lequel la composition pharmaceutique peut §tre utilise pour effectuer 
une immunosuppression. 
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